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PREFACE 


In the remote past, when man first appeared on this planet, 
he would have looked with awe and wonder at the glory of the 
heavenly bodies like the sun, the moon and the stars. He would 
not have failed to notice that these bodies kept moving across the 
sky. However, centuries must have rolled by before some inqui- 
sitive and careful observers could discover that there wes some 
periodicity in the movement of these heavenly bodies and such a 
rhythmic movement could be utilised to reckon time and to keep 
a count of the days and the months in the year. ‘This was the 
beginning of Astronomy, which is one of the earliest sciences ever 
to be discovered in the history of mankind. When and where 
exactly this occurred, or it occurred at several places independently 
of each other, it is difficult to say now, because the early man did 
not have with him any means of keeping a record of his thoughts 
and observations. In India, which is one of the oldest civilizations 
in the world, we get evidence of astronomical observations as early 
as 4000 B. C. in the verses of the Rig-Veda and in some developed 
form later in the Yajur-Veda. As early as 1300 B. C. the Hindus 
developed a luni-solar calendar known as the Vedanga Jyotisa 
Calendar. This was in vogue upto the third century A. D. There- 
after, astronomy in our country took a sharp turn and a new system 
based on scientific principles called the Siddhantic system came 
into prominence. This development which continued upto the 
12th century A. D. came to a standstill due to continued foreign 
invasions thereafter. The great epics, the Ramayana and the 
Mahabharata, contain some astronomical knowledge in a rather 
rudimentary form. Puranas which are works of a later period 
contain astronomical knowledge in an improved form, apparently 
due to the influence of the Siddhantic system' of Astronomy. 


For a country like India, with its culture and civilization 
dating back to many millenia, it is essential that the achievements 
of earlier generations in the various fields of knowledge should be 
carefully unearthed and fully recorded. This history of Astronomy 
of the ancient and medieval periods of India falls under this category 
and a thorough study in this field requires to be made. But the 
difficulties in undertaking such a comprehensive study are enor- 
mous in that the information has to be gathered from the vast 
store of Sanskrit literature extending from the Vedic period upto 
the present time, and in our literature, the astronomical observa- 
tions are not recorded in a clear,cut language but so to say have 
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"been shrouded in allegorical language and concealed in stories and 
anecdotes, the full significance of which it is difficult to surmise.. 
One such comprehensive study, perhaps the only one of its kind, 
has been undertaken by Shri Sankar Balakrishna Dikshit in his 
treatise in Marathi “Bharatiya Jyotish Sastracha Prachin . Ani 
Arvachin Itihas " in the year 1896 and this is perhaps the only 
book recording the history of the Indian Astronomy from the 
ancient to the modern times. Late Dr. M. N. Saha, F.R.S., while 
working as Chairman of the Calendar Reform Committee recommen- 
ded that an English translation of this excellent treatise “Bharatiya 
Jyotish Sastra, a history of Indian Astronomy— āncient and 
modern " should be published by the Government in order to 
facilitate Indologists, both Indian and foreign, to carry on research 
on Indian Astronomy. 'The work of the translation of this treatise 
from Marathi to English was gladly undertaken by Prof. R. V. 
Vaidya, M.A., B.T., a Marathi scholar and Superintendent of Shree 
Jiwaji Observatory, Ujjain and who was also a member of the 
Calendar Reform Committee. This translation was examined and 
touched up here and there by Late Prof. P. C. Sen Gupta, M.A., 
a renowned Professor of Hindu Astronomy of the Calcutta Uni- 
versity. With the transfer of the entire work of the Calendar 
Reform Committee to the India Meteorological Department, it 
decided to publish this work. The final editing of the book has been 
done under the supervision of Shri N. C. Lahiri, M.A., Officer-in- 
charge of the Nautical Almanac Unit at the Meteorological Office, 
Alipore, Calcutta. 


The book is rather voluminous and it would take considerable 
time to publish the whole book in one volume. Hence it has been 
decided to publish the book in three parts. The present volume 
which is Part I traces the history of Indian Astronomy in the 
Vedic and Vedanga period from the ancient times upto 1000 B.C. 
Attempts are being made to bring out the other two parts cow- 


prising of the Siddhantie period and the Modern period as early: 
as possible. 


India Meteorological Department, L. S. MATHUR, 
Lodi Road, New Delhi. Director General of Observatories. 
18th April, 1968. 
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AUTHOR’S PREFACE 


The subject matter of this book has been presented in broad outline in the 
Tntroduction and a detailed idea of the subjects dealt with can be obtained from 
the table of contents and the subject-index at the end. I do not consider it nece- 
ssary to dilate here on the utility of the book. If it be asked why the science of 
astronomy came into being at all, I have nothing more to say than that the science 
owes its origin to the natural curiosity of man. This science must have attracted 
the attention of man from times immemorial’; in fact, one may safely say that it 
is the very first science evolved by man. This being so, I do not think that any 
apology is required for undertaking the survey and discussion of the growth of 
this science in our country. 


The present work has no parallel in Sanskrit literature. Our people are not 
much inclined to assess the merit of different works in the light of chronological 
sequence ; an author born a couple of centuries ago is, in their eyes, almost on a 
par with one who flourished a thousand years ago. Again, they are not disposed 
to trace the history of any science nor have they developed the habit of recordmg 
the lives of ordinary men. These appear to be some of the reasons why the like 
of this book was never produced in the past. 


I propose to relate here in brief how the opportunity arose for writing this 
book. About the Saka year 1802 I began to take interest in the question of the 
Sāyana Paficdnga and eventually in Indian astronomy. As I went on dipping 
into old works I was led to estimate that comparative worth. to determine the 
chronological order of their compilation and to study the various stages in the 
growth of astronomy; and I began to feel that a work of this nature would be a 
welcome addition to our literature. In Saka 1806 a vigorous movement for calendar 
reform had been launched in this province. As a result of this the DAKSNSÁ 
PRIZE ČCMMITTEE of Poona published an advertisement in December 1884 for a 
book devoted to the consideration of the chaotic condition of our Paficingas in 
the light of the history of our astronomy. As I had a liking for the proposed 
subject I was naturally prompted to undertake the work. The prize announced 
for the work was Rs. 450 and the time limit prescribed for it was the end of the 
year 1886. But by that time I could not procure the necessary material, parti- 
cularly the ancient works and it was not possible for me to begin the writing. 
A request was then made to the Daksiņā Prize Committee to extend the time limit, 
which was granted. But even then nearly six months passed simply in collecting 
the necessary information. At last I set my hand to the task of writing in November 
1887 and submitted Part I to the Committee in the beginning of 1888. Writing 
and the search for more material went on part passu, though not without impe- 
diments. At long last I managed to present the whole work to the Committee 
in three instalments, by the end of October 1888. "The contents of the work 
would have amounted to 425 printed pages of a book of this size and they included 
the treatment of many more subjects and in much greater detail than what the 
Committee had expected of me. The work was approved by the Committee 
and I received the full prize in 1891. Later I began to think of publishing the 
book ; but how could I undertake such an expensive project ? A few days later 
the proprietors of the Aryabhusan Press agreed to shoulder the responsibility. 
By this time, however, an advertisement for a treatise on Paficàüga was published 
by the Gaikwad Government, for which a prize of 1000 Gaikwadi rupees was 
announced ; accordingly I sent to the Gaikwad Govt. the relevant part of the book 
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in the beginning of the Saka year 1815, i.e. in 1893 A.D. A number of people had 
been suggesting to me that the book should be published but to my mind it was 
not yet complete ; some new matter that had come to hand was to be inserted 
at the proper places and some more was still to be collected. Moreover, I 
intended to await the decision of the Gaikwad Govt. about the work already sub- 
mitted.* I came over to Poona in July 1894. Many people urged me to publish 
the book and therefore, the proprietor of the Aryabhuslian Press, commenced 
the printing in March 1895. While the book was in press, I went on reading old 
books not seen before and collecting still more information, as can be seen from 
the footnotes appearing at several pages of the book. 


A part of the matter originally submitted to the Dakşiņā Prize Committee 
has been abridged and at times even omitted, so that the original volume which 
covered 425 pages has now been reduced by 40 pages ; still, the present work has 
grown into a volume of 524 pages. This amounts to an addition of 140 pages to 
the original, not to mention the index which is altogether new. 


Our people have not even a faint idea at present about the wealth of astrono- 
mical knowledge and astronomical literature in our country. The knowledge of 
the ordinary man is confined to the names of an astronomer or two like Bhās- 
karācārya and at the most the titles of a few works on astronomy. This work, 
however, contains an account ofa host of astronomers and their works; even 
the mere enumeration of their names covers two long lists at the beginning of the 
indices. The reader cannot but be astounded to see this marvellous wealth of 
knowledge, and as he reads the history of the growth of astronomy he will 
come to realize the great calibre of our ancestors from their extra-ordinary efforts, 
researches and curiosity and his heart will be overwhelmed with delight. 


It is needless to say that being scientitic the present work will not be readily 
intelligible to all and sundry like works of fiction. It cannot, however, be said 
that every section of the book will be found unintelligible. Supposing the book 
is divided into sections of eight pages, then every such section contains something 
or other equally intelligible to all readers. The reader should, therefore, not 
despair if some passage is found to be abstruse, but should proceed with the reading. 
Tam sure that no reader would be found who is unable to understand even a 
single page of this work, One reader may understand one subject, another may 
understand some other. Orie reader may find a particular part interesting and 
useful while another may be able to appreciate something else. The headings 
printed on the left side of the page at several places would give a glimpse into the 
subjects under discussion, "Those headings and the table of contents or a glance 
at the subject-index at the end will enable the reader to find out any passage or 
subject that he likes, At some places technical terms have been used and if 
their meaning is not clear they may be looked up in the Index at the end for 
the page numbers for which their definitions, meanings or explanations can be 
found. Some of the terms have been explained in my book "Jyotirvilāsa”. I 
was particularly keen-on brevity in order that the volume may not run into 
great length. This has led to the introduction of lengthy compound words at 
some places in the book ; but these can be easily understood from the context. 


* The decision has been recently announced. My work has bcen approved and the prize 
-awarded to me. 
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Aecording to some the book has become voluminous, while others think that 
it has become too concise. On reading the advertisement of my book, a notable 
gentlemān wrote to me that the proposed subjects would require at least 1000 
pages. As there is truth in both the views I have chosen to adopt the via media. 
Condensation of material cannot go beyond what is already done. On the other 
hand, if expansion is allowed, every page of the book can grow into four pages. 
Brevity could no doubt be achieved by omitting somie of the subjects. But 
in view of the fact that opportunities for the publication of a work of this nature 
are few and far between, I have included in this book all available information 
on various subjects, that seemed noteworthy in my opinion. 


It is not claimed that the work is complete as it is. It has nothing to say about 
the astronomical references occurring in Valmiki’s Ramayana. Nor does it con- 
tain anything about the astronomical references from any of the eighteen Purdnas. 
Some people suggested the inclusion of all these. But how much can I do single 
handed ? Again there are still several works on astronomy which I have not 
seen. At present the Ānandāšrama of Poona alone has about 500 books on the 
subject. I have seen all of them ; still many of them have not been taken into 
account in this book. The ‘Aufrecht ’ catalogue, referred to in this book contains 
the titles of about 2000 books on astronomy. How to procure them and when 
to réad them ? Nevertheless my work contains all important information found 
in astronomical books, as also all astronomical information available from other 
works. Fortunately our country can proudly boast of several learned scholars 
at present who are far superior to me in capability. Any of them may take up 


the work where I leave it. I shall feel satisfied if my labours prove useful to them 
at least to some extent. 


Some had suggested to me that I should deal with such problems as the problems 
of divine incarnations like Rama and Parašurāma in this work ; but so far I have 
not found reliable data that would lead up to the determination of such dates, 
nor do I think that they would ever be found. But one must not anticipate 
too much ; for as the poet says, the world is wide and time is endless. "The trend 
of my views on this question can be obtained after going through the book in its 
entirety. The conclusion of Part I is an attempt to determine the probable 
periods during which particular periods were compiled. 

t 


The question as to what subjects have been or ought to have beep dealt with in 
this book seems to have evoked quite a variety of beliefs that this work contains 
tables for computing almanacs, that it contains different methods of calculating 
planet’s places on the basis of any Siddhänta work, that it explains the theory 
underlying all these methods, that it also gives a method for independently com- 
puting an accurate almanac like the one computed with the help of the Nautical 
Almanac, that it also includes choice Jātaka works which would enable one to cast 
correct horoscopes. Iu short, some people seemed to believe that this work con- 
tained the very quintessence of Jyotisa šāstra—both astronomy and astrology. 
It is needless to say that it is impossible to incorporate all these subjects in this 


work. But I am glad to note that such beliefs clearly reflect a strong desire for 
knowledge on the part of our people. 


It has already been pointed out that there is no work like this in Sanskrit litera- 
ture. Some information can be found in English scattered at several places ; but 
if it is collected together it will not amount even to one fourth of the present work. 
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The conclusion will show that several articles have been written in English by 
scholars of repute. No one had, however, treated the subject in such a compre- 
hensive manner. It is also obvious that it was never before treated from the 
Indian point of view. 


Every statement about the contents of old works made in this book without 
citing some authority is based on my reading of these works ; and I have most of 
such important works on astronomy in my possession. Every conclusion purport- 
ing to be the result of mathematical calculation, has been arrived at from careful 
calculations personally made by me and I am sure that they are correct ; still as 
it is human to err, some errors might have crept in through oversight. In certain 
cases the necessary works were not available to me for reading and I had to rely 
on their authors and works while writing about their contents ; in all such cases 
I have cited the authority for my statements at the proper places. Again, where 
extracts have been taken from other books bodily or in a summarized form I 
have cited chapter and verse for every quotation. Except for this, not a single 
line of this book is based or borrowed from any other book or its translation. 


Members of the Daksiņā Prize Committee had made a few suggestions to me 
for the improvement of the original work. All of them except the one for abridge- 
ment have been carried out. At some places in the original work I had severely 
criticized European scholars. The Committee suggested that all such severity 
should be entirely dispensed with. Accordingly, I have toned down all such 
* passages, though I have maintained the main points of criticism. I cannot, 
however help observing here that even some of our eminent scholars look upon 
the verdict of Europeans as gospel truth, howsoever absurd it may be. This indi- 
cates lack of confidence in one’s capability and scholarship. 


Rao Bahadur M. G. Ranade suggested that controversial matters like the views 
of European scholars and my criticism of them should be expunged from this 
book and reserved for discussion in some English journals, so that the book may 
not become voluminous. Accordingly, I did discuss some of the questions in English 
journals; still I did not feel it proper to remove the relevant portions from this 
book. It will be found useful by some readers at least if not all. If fortunately, 
this work is translated into English, this detailed exposition of my views will come 
to the notice of European scholars and receive proper consideration from them. A 
European scholar has written to me that parts of this work will have to be specially 
translated, if an English translation of the whole is not soon forthcoming. 


Y want to urge my readers in all earnestness to keep a sharp look out for ancient 
works, I shall feel highly grateful and equally so, our country, if any one informs 
me of the discovery of some works not yet seen by me. Not much account could 
be given in this book in respect of works compiled in such regions as Telangana, 
Dravid and Bengal. It is desirable that people should get as much information 
as possible about the more importance of such works as also about works like 
Nadigranthas. Again, the descendants of many of the authors mentioned in 
these pages might be still living ; and if they impart some more information to 
me it will no doubt, prove useful. 


As regards publicity of old works, it has been noticed that the Telāngānā and 
Dravidian works are not widely known in other provinces. This seems to be due 
to the difference of script in which they are written. The works produced in Bengal 
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are also not available in this province. Even then, looking to the difficulties of 
travel and communication in ancient times, one is really surprised to see how 
voluminous works could reach even the remote corners of India, how works like 
Grahalāghava, sofrequently mentioned in this book, gained currency all over the 
country in a very short period of time, and how even mediocre works have been 
popularised. This wide-spread currency of books seems to be due to the fact 
that astronomers used to be patronised not only by Hindu Kings but also by- 
Muslim Emperors. Moreover, it appears that most of them could count upox 
liberal reception from the Vidyāpitha (Academy) at Varanasi. 


It is true that the number of works on astronomy is enormous. As however 
ours is a very extensive country, a multiple of works devoted to the same subject. 
of every day use were compiled in different provinces. Again, some works, specially 
the Karana works, became obsolete and useless in course of time, which also gave 
rise to different works in different ages ; further, several people appear to have: 
compiled several works on the same subject because it depends more or less on 
the ingenuity of the author or whether his work would be found to be perspicuous 
or not. These are some of the reasons for the multiplicity of astronomical works. 
and their wide-spread currency. 


The Vedic mantras or Sanskrit verses have been frequently quoted im this: 
book. If a full translation of all these is given, it would mean an increase m size. 
It has, therefore, been given, not in all cases but only where it was very necessary 
to do so. At some places only a gist of the quotations is given, and at places 
where even that is not given, it can be gathered from the context to a certain extent. 
In giving the meaning of Vedic mantras, the original text has been followed. 
Words that must be taken as understood for proper construction of the passage 
have been given in square brackets and equivalents of words or phrases in paran- 
thesis*. N oen rg been added that is not in the original. The printing of Vedic 
mantras or Sanskrit verses is faultless on the whole. It was, however, impossible 
for me personally to write out the whole press copy. Consequently some errers 
might still have remained, if these were not noticed while correcting proofs ; but 
I could not help it. 

" 

Biographical sketches of astronomers have been given in the Madhyamādhikāra 
(Chapter on mean motions) ; these mainly deal with authors who compiled works 
on astronomy. If any of them happen to be compilers also of works on Samhita 
and Jdiaka, such works have been taken into account at the same place. AS- 
for the authors who have compiled no astronomical works but only works on 
Samhita or Jātaka, their lives have been given in the sections devoted to these 
Skandhas (branches). 


a 


The life of each astronomer, as a rule, contains information on mostly the follo- 
wing points — his date, place, works compiled, commentaries on the works and 
an estimate of his capabilities. If any of his ancestors or descendants also happened 
to be authors, they are also taken into account. In addition to this, the remark- 
able feature of his life work, if any, has been mentioned in the contents. The 
contents give a list of works or their authors along with the Saka year which indi- 
cates the year of compilation unless the words birth Saka are added. 


*This distinction could not be scrupulously observed in the English translation—Translator. 
2 DGO/568 
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, 1 am of opinion that the ‘anusvara’ (a dot denoting the nasal KE, need not 
be added to the last letters of the words ‘jethe’, ‘tethe’, ‘kothe’ etc. and Ī also hold 
some independent views on the question of orthography. My views have been 
followed in certain cases ; but the copyists, proof correctors and even the compo- 
sitors have become so very familiar with the rule of the terminal dot, that the 
“anusvaras’ have found their way into this book, even though eliminated in the 


press copy. 


It is my opinion that the names of ancient authors should not be mentioned 
in the honorific plural and this rule has been generally observed. As even the 
"Almighty is spoken of in the singular, I do not think that the plural form e.g., 
**Bhāskarācārya Mhaņatāt” implies any greater respect for the author. It can 
safely be said that there is no honorific plural either in Sanskrit or even in English. 
It is at present customary, however, to use the plural form while speaking of certain 
personages living or recently deceased. I have generally retamed only this, lest 
a breach of the formality should jar on the ears of my readers. 


As we are these days more familiar with the Christian era than the Saka era, 
īt is more convenient to discuss the dates of events in terms of Christian era. Our 
astronomical works, however, invariably use the Saka era. Let the work belong 
fo any part of India whatsoever, it is bound to use the Saka year, even if it is 
‘not in use in every day life there. I have accordingly used the Saka era almost 
everywhere in the book. However, the year indicated as B. S. (before Saka) 
can safely pass for B. C., because the difference of 78 years is negligible where 
dates of very remote antiquity are concerned. Everywhere in this book the 
Saka figure indicates the expired year unless it is specifically stated to be current. 
The planetary positions should be taken as Virayana or as calculated by the Graha- 
laghava system unless the word Sāyana is specifically used. Words like Sürya- 

_Siddhanta, Ārya-Siddhānta, and Brahma-Siddhanta used without qualification, 
should be taken to mean the current or later Sūrya-Siddhānta, the first Arya- 
Siddhānta and the Brahmagupta-Siddhānta respectively. 


It goes without saying that the index is very covenient for the purpose of 
reference. But experience alone can show how difficult itis to prepare an index. 
As it would have a long time to prepare it single handed, I have myself prepared 
only the subject index. In preparing the remaining indices I received considerable 
help from the present students of the Poona Training College. But as the work 
has passed throngh many hands and the lists were copied out five times before 
their final printing, some errors of omission and commission may have crept in 
at places ; but no one could help it. It is the practice of our writers to include 
their works on Arithmetic and Algebra among those on astronomy and the prac- 
tice has been adopted in preparing the index ; similarly, the names of almanacs, 
Sanskrit and Marathi works and their authors have been included in the Sanskrit 
list. The letter Ti (denoting Tip or footnote) has been left out at places before the 
page numbers in the index. 


It would be difficult for the readers fully to realise what pains were taken to 
procure old works while writing this book, what people were coaxed and cajoled 
and in what way, how speedily the work of reading was done, and what mental 
and physical strain I had to undergo on the whole, while writing the present work 
and getting it printed. ' The pleasure of the pursuit was the only true reward of 
these labours. 
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The sale of the book is bound to be poor because it is scientific and of course 
T could not have shouldered the expensive and risky work of printing. But Mr. 
Hari Narayan Gokhale, a proprietor of the Atyabhushan Press, Poona, who is 
my former playmate and a fellow townman undertook the work and completed 
it with success. He has thus obliged me as well as the whole of Maharashtra. 
If he had not been pressing me to get the book printed and continued to press 
me to finish it soon while the printing was in progress, it would never have seen 
the light of the day, for it would never have really reached completion to my satis- 
faction till the end of my life. Had the whole manuscripts been ready at the 
outset, the publisher would have printed it within two months ; but the publica- 
cation was so long delayed, because my reading went on ceaselessly at the same 
time. The publication of a work of this kind must inevitably take a long time. 
Still, whatever work could be accomplished so far, has been brought to comple- 
tion as far as possible. I shall feel much obliged if any defects found in this work 
are brought to my notice or suggestions made in regard to its contents. 


I have received help from several people in several ways from the day I started 
writing till this day of publication. Even if I merely mention their names and the 
kind of help offered it would easily cover a page or two ; instead of doing this I 


wish to express my gratitude to all of them most sincerely even though in a general 
"Way. 


It was a convention with the ancient writers on astronomy to give a brief 
account of themselves. I could write the major portion of the book because of 
this convention. Now I propose to follow suit and give a brief account of myself 
before I conclude the preface ; I was born on Tuesday, the 14th-cum-15th lunar 
day (tithi) of the bright half of Āsadha, Saka 1775 (according to Grahalāghava 
Pajicanga) i.e. on 20/21 July 1853, at the village of Murud, in Dapoli Taluk, 
District Ratnagiri, my birth ascendant being Gemini. My ancestral line from 
father backwards runs thus ; Balakrishna, Ramachandra, Ballala and Shankar, 
and my mother’s name was Durga. I am a Chitpavana Brahmana of Nityundan 
*gotra', Hiranyakesi branch. The original surname of our family was Vaišām- 
pāyana. This family has inherited the priesthood and religious leadership of the 
village of Murud which was founded by a saint some centuries ago ; our original 
ancestor was his disciple and this vocation was conferred on him by the saint. 
About two years of my childhood were spent in elementary education at the village 
school and later in a local Government Marathi school, from April 1862 to October 
1868. These very years were partly devoted to some study of Sanskrit and reciting 
of the Vedas. Part of the next two years passed in working as a candidate at 
Dapoli Court and a part in learning English. I was a student in the Poona Train- 
ing College for three years from November 1870, when I obtained a first class certi- 
ficate in the final examination of the third year. While studying at the Training 
College, I attended an English school one hour every day for two years. In. 
1874 I passed the Matriculation Examination, but I could, iot join College owing 
to several difficulties. I worked as the Head Master of the Marathi School at 
Revadanda from February 1874 to February 1880, and later on as Head Master 
of the Marathi School No. 1 at Thana up to August 1882. Afterwards I worked 
as an Assistant teacher at the English school at Barsi till the end of October 1889 
and as an Assistant at the Dhulia Training School till the end of June 1894. Since 
then, I have been working as an Assistant Teacher at the Poona Training College. 
I wrote and published the following Marathi books in the years noted against them : 
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(i) Vidyārthī Buddhi Vardhinī (1876). (ii) Srsta Camatkāra (1882). (iii) 
Jyotirvilāsa (1892). (iv) Dharma Mīmārisā (1895) and the Indian Calendar 
written in collaboration with Sewell has been recently published. I have also 
written a book entitled “Bharatiya Prācīna Bhüvarnana" ; but since, it is 
not yet complete as it ought to be, it has not yet been published. That ours is 
not a family of Jošis, (astronomers or astrologers) is evident from the above: 
account, My natural aptitude for learning and the habit of reading newspapers 
led me to take interest in the Sàyana controversy and eventually to the study 
of astronomy. Whatever knowledge of these subjects I possess, is wholly self 
acquired. Some people appear to think that I have some knowledge of astron- 
omy that is not accessible to others ; but my knowledge is so meagre that any 
intelligent man can acquire so much within six months if he has a fair 
knowledge of Marathi, Sanskrit and English, an aptitude for Mathematics and. 
an inquiring mind. Many persons approached me with a request to teach them. 
astronomy—it matters little that their enthusiasm was short lived . So vast are 
the treasures of astronomical knowledge, which, for various reasons, lie beyond the: 
reach of my power of understanding, that my own knowledge is next to nothing 
in comparison. May Savitā (the Sun god) the self existant and stimulator of 
intelligence, inspire all of us to acquire knowledge. 


SANKAR BALAKRISENA DIKSHIT 
Poona, Saturday the 31st October, 1896, 
Sāyana Amānta Kartika, Krsņa 10 
Saka 1818. 


BHARATIYA JYOTISH SASTRA 
A History of Indian Astronomy : 


—Ancient and Modern 
INTRODUCTION 


Jf on an autumn or winter night we sit in an open on a 
vast plain outside, we are naturally tempted to gaze at the 
heavens above. Thousands of tiny glowirig stars would appear twinkling 
all around in the sky, some of them very, small and some large. A closer 
look would then reveal that these shining articles are not stationary. 
Some of them would appear to be coming up from below, while some others 
going down on the other side. While we keep continually gazing at them 
some large bright star is suddenly noticed rising on the horizon; and 
while we are looking at it in wonder, ail of a sudden, some bright shining 
light at the lowest part of the sky appearing to touch the earth attracts our 
attention. The light gradually brightens in splendour and the stars on that 
side of the sky begin to fade out. 


After a short while, the reddish disc of the moon is seen making 
its appearance which is indeed a most delightful sight of the night. As the 
moon slowly rises higher up in the sky, it spreads its most erichanting light: 
on theearth, and a number of stars fade out one by one in the brilliancy of 
that light. While we are thus feasting our eyes, we may perhaps see a 
sudden flash of light and some star may appear to drop down from the sky. 
Sometimes we may be startled to see half a dozen such stars, small or lorge, 
dropping down from the heavens within a short interval of time. 


The human mind is naturally attracted to such normal phenomena and 
the wonders of the sky being far more gorgeous and captivating than those of 
the earth, they attract one's attention to them all the. more powerfully. 
People, who are somewhat indifferent to their worldly affairs for some reason or 
other, are more likely to be attracted by the wonders of the sky. Leave alone 
those who habitually and naturally take interest in such heavenly things, but a 
class of people may be found even among tha common mass who can claim 
A fair knowledge of the stars, such as the cowherds who keep all night vigil in 
the open for protecting their cattle, or the peasants who get up early morning 
and attend to their work in open fields, or our sea-faring fishermen who seek 
guidance from tlie stars while navigating at night. Others too have a nodding 
acquaintance with the stars. In fact very few people would be found in our 
country who do not possess any elementary knowledge of the sky. 


The sun and the moon rise and set regularly everyday. The seasons like 
summer, the monsoon, and other seasons also recur in their regular order. 
Today, however, we are not struck with wonder at these phenomena because 
of our familiarity with them ; but *he primitive man at the beginning must 
have been overwhelmed with wonder at the regular recurrence ofthese pheno- 
mena, and his inclination must have been drawn to the study of the 
ER e objects in the sky, that is to say, to the study of astronomy from the 
ear lest times. The sun rises in the morning. Itslowly comes up. After 
n üme it reaches the highest point in the heavens, and then goes down 
Slowly and the rays of the sun gradually lose intensity of heat till such time as 
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the sun vanishes. Then follows the darkness which continues for a long time. 
Next day, the sun rises again almost at the same point and not in any direction 
at random. The observer then wonders, *Is it yesterday's sun which has 
risen today oris there a new sun rising every day ? If it be the same sun where 
did it dwell at night ? Why does it not rise in any direction at random ? 
Why are its hot rays vary in intensity ? The sky appears to touch the horizon 
at the place where the sun rises; then how it is that the sun comes above out 
of that very place ? If there be an ocean in the east and an ocean in the west, 
the sun appears to be emerging from one and plunging into the other; does it 
really sink in the ocean ?" We do not attach any importance to such thoughts 
today ; but in the beginning human mind must have been haunted by these 
thoughts and much time must have elapsed before any of these problems 
could have been finally solved. The knowledge of human being grows by 
tradition and the experience: of the past and this proves usefulto the 
posterity. Even in modern times, year after year rolls by till we come across 
a new discovery, which might eventually seem to be trivial but at the time of 
ts invention it is taken as an established truth. 


It is then obvious that at the beginning of civilization considerable time 
must have elapsed before the truth about even the most common place 
experiences came to be definitely known. 


The questions above about the sun as having disturbed the primi- 
tive mind is not merely a figment of fancy. Evidence of such primitive 
thought is found in the Jain literature which shows that the Jains believ- 
ed in the existence of two suns. The Puranas too have postulated 
twelve different suns for the twelve months of the year. The twelve Adityas 
of the Vedic literature are also well known. Although these notions appear 
today to be fantastic, it is clear that there was a time when people really 
cherished such beliefs. For instance the following verse from the Rigveda 
would show that the sun was supposed to have actually sunk itself in ocean 
before rising the next day. 


Teal AAA GA MARTU Wo AAT AAT ATS ENT ARITA N 
Sk. A. Yo. 63. V. 


«Oh gods ! you draw out the sun (for the purpose of rising up again in 
the morning) which was sunk in the ocean.” 


The following mantra from Taittirīpa Brākmaņa may similarly be cited: 
q BATAAN TAs ATA: TTT WEUT | 
am TTA Ūfgara:gut faafteraam garg ut 
' «May the resplendant sun, that comes up from the centre of the expanse 
Of water of the vast ocean, purify me.” 


The sunrises inthe morning. It reaches the highest point at noon and 
sets in the evening. As if it crosses the whole sky in three strides. This phe- 
nomenon has been described at various places in the Vedic literature. That 
the sun transfers its heat and puts it into Agni (fire) at night is also described 
a many places. 


afiar: ardafamfa i eeurafeaderengs «asi ti 
dfa arm 2 2 RS. 
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«The sun enters Agni in the evening. Hence Agni is visible at night evea 
from a distance.” 


In this verse the sun is said to be entering Agni at night. The primitive 
man’s attention must have been drawn to the moon just as much as to the 
sun or even more. Unlike the sun, the moon does not rise regularly at night. 
Sometimes when it rises at sunset the moon appears fullin size, and then, a 
days pass on the moon rises later and later every day and gradually grows 
smaller in size. It also rapidly changes its position among the stars. 


It slowly approaches the sun and a day comes when it becomes complete- 
ly invisible and then after a day or two, the moon makes its ‘appearanee in 
the west after sunset on the other side of the sun; but at that time, it appears 
only in the form of a crescent, as if it were newly born. It is well known 
that on this day even now we find that people joyfully offer her the frills of 
their garments and pray to her for new garments and long life, chanting 
all the while the following Mantra which is found in all the four Vedas. 


wat tat wafa maarigi gesaai i 
att Aed faranae fea Aia : 11 
FEF, to GH t6, 


The moon gradually increases in size as days pass and again becomes 
full some day. Many descriptions of the moon’s waxing and waning are 
found in ancient and modern works. And what is more, the digits of the 
moon, the dark spots' on her face, her soft and serene appearance and her 
refreshing light, have provided an outstanding theme for poetic imagination 
in all countries at all times. 


The moon becomes full after 29 or 30 days, and it becomes full again 
and again after the same number of days. The primitive man must have 
adopted the day (i.e. a day and night together) as the natural unit of time, 
after observing that the period between two successive sunrises is almost the 
same. Similarly, after observing the rule about the full moon stated above, 
he must have adopted the period between the consecutive full moons as the 
second but a longer unit of measuring time. This period seems to have 
received the same term as that given to the moon in many languages. In the 
Vedic literature, the moon is named as mdsa. Asan example the following 
lines may be seen :— 


Rk Samhita and Atharva Samhita— 

qataraias equ] WOW Lo &c oto smod, qo, Re, P», 
Rk Sarhhitā— 

aafarat faata fafa | mod Ro, E, LR, 


That the name māsa originally given to the moon was later applied to th 
above mentioned period is well known. 
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After these two. units, the day and the month, were firmly established, 
man must have observed that the rains, winter and summer recur after some 
definite period of time. It was also observed that the rains and other seasons 
recur after twelve months, where a ‘month’ denotes the period indicated by 
thefull-moons. This (long) period of twelve months appears to have been 
called in the Vedas—Sarad, Hemanta etc. after the seasons in the Rk 
Samhitā. The term Sarad in the sense of a year, occurs there more than 
twenty times and the term Hima more than tentimes. These words are found 
in many places in other parts of the Rigveda as well. The very word Varsa 
meaning *a year' also signifies a particular season. 


HAMAITA TIA: Aa giagia | 
AW. UH. $0. VEL. Y. HA, d. Yo. OE. C. 


“Do live and grow for a hundred autumns (i.e. years), for a hundred 
winters and for a hundred springs." —Rk Samhita and Atharva Samhita. 


The words Sarad, Hemanta and Vasanta all meaning a year occur together 


in the above verse. Even the term Samvatsara is very often found to have 
been used in the sense of a ‘year.’ 


Any way the year is the third natural unit of time, but longer than the 
day and the month. So far we have had a glimpse of the origin of the three 
units of time. An attempt to describe in detail the gradual development of 
the basic astronomical concepts would involve a long exposition. This how- 


ever is not necessary at this stage. The main features of this development 
are going to be described in detail later on. 


Just as the observation of the sun and other heavenly bodies creates a 
sense of wonder, even so their regularity and other characteristics strike one 
as most surprising and inspire a feeling of reverence for them. It is but 
natural that one should be led to infer that these celestial phenomena are 
controlled by some eternal truth and that the magnitude of that truth is 
simply too great to be described. The following verses from Rigveda are 
worthy of note in this context :— 


aatar fa: aafaa at: | 
maatizeatcacata fafa atsit afafa: 11 
To. su. 9. HM. d. Lv. 9.9. 
"The transcendental truth supports the universe, the sun is supporting 
the sky ; the twelve suns remain supported by truth and so remain the moon 


in the sky."—Rk Samhita and Atharva Samhita. 


Even today we hear many people remark that all have discarded truth in 
this sinful Kaliyuga, but the sun and the moon have not. 


Some celestial phenomena are joyful to watch, some are amazing while: 
some others are even frightening. When the eclipses, shooting stars and 
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comets inspire a sense of awe and even fear in many a mind even in the 
present times, it is quite obvious that in the beginning these phenomena would 
have been regarded by the human being as extremely frightful and portentous 
of divine wrath. Many of us must have read how Christopher Columbus told 
the inhabitants of an island that because the god Sun was displeased with 
them he would hide himself on a particular day and how those people were 
frightened to see the prediction come true. Again it is a historical fact that 
the war, which had continued for five years between the people of Lydia and 
Media, about the year 584 B.C., came to an end by the mutual signing of a 
peace pact, bzzause a total solar eclipse had occurred during the year and 

„both the fighting parties were struck with horror to see the day suddenly 
turning into night. 


It is also known to many of us that the Mahābhārata gives a description 
of how the two eclipses of the sun and the moon had occurred in the same 
month just before the terrific battle between the Kauravas and Pandavas was 
fought resulting in a trem2ndous loss of life. Similarly, in the Puranas we 
come across descriptions of shooting stars and meteors and appearances of 
comets preceding such calamities. . 


The natural units of reckoning time, i.e., the day, the month and the 
year which guide human activities, depend upon celestial phenomena. The 
knowledge about seasons which is necessary for agriculture depends upon the 
sun. That the rains are caused by the sun and the tides by the moon, and 
that it being felt that the wrath of Almighty is foreshadowed by some particu- 
lar positions of the heavenly bodies, tend to show that curiosity must have 
aroused in human mind towards astronomical knowledge right from the 
creation of the humanrace. Again, certainideas must have planted them- 
selves in the human mind from very ancient times ; for instance, it might have 
been thought that since agriculture and other vocations of life are carried on 
when the sun and the moon occupy certain positions in the sky, it is quite 
possible that they would have been thought to prove beneficial when per- 
formed while the luminaries are in a typical position ; as for example, the 
fields may yield a bumper crop if the seed is sown when the moon is conjoined 
with a particular star and onthe other hand crops are destroyed if sown when 
itis conjoined with another particular star ; some religious rites if performed 
when the sun turns from south to north or vice versa (that is on solstitial 
days) give beneficial or harmful results as the case may be. If marriages and 
such other rites are performed at certain auspicious moments they turn out to 
be beneficial ; when two planets were observed as passing very close to each 
other in the sky, they came to be interpreted as ‘fighting with eachother’ and 
then one of them (the fainter of the two in luminosity) was regarded as 
having been defeated and this fight was supposed to be indicative of victory 
or defeat of a certain king on the earth ; it was also surmised as to what 
particular rites, if performed would nullify the malefic effects indicated by the 
appearance of eclipses, meteors or comets. Furthermore, it was but natural 
that ideas and convictions should have gradually begun to crop up in human 
mind that if the heavenly bodies have such a close association with the wordly 
affairs and their good or evil results, they must be affe:ting the individual life 
as well and then the people must have attempted to foretell what benefic or 
malefic effects would be experienced by any individual in his life, because the 
sun, the moon and the planets were occupying certain positions in the sky 
at the time cf his birth and would be subsequently occupying cther positions. 
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The quest of knowledge regarding such matters led to the creation of 
three branches. The following questions, for instance, are associated with 
Mathematics (Ganita): Finding out the number of days in a month, 
the number of months in a year and the number of days ina year ; when 
will the winter solstice or the summer solstice occur after a particular day ; 
what position in the sky will a particular planet be occupying on a certain 
day ; when will an eclipse take place, and so on. These questions are 
related to Mathematics. The knowledge of the effects of eclipses, comets, 
planetary conflicts on the world and the knowledge as to what days are 
auspicious or otherwise for the performance of marriages and other rites— 
these questions form the second branch ; and the third branch comprises the 
knowledge which enables one to judge the benefic or malefic effects that 
would be produced by a particular position of planets at birth or later on 
in the life of an individual. These are said to be the ‘Three Branches” 
(Triskandha) of astronomy. 


All the ancient and modern works in astronomy hold that the science 
is divided into these three branches. The first is called Ganita, the second 
Ea and the third Horā or Jātaka. The Ganita branch is also known as 
Siddhānta. 


Nārada observes : 
fadtadfgnatcred KFT qaer fade’ gai fam di 
artaafgm. 2. v. 


“The excellent science of astronomy comprising Siddhānta, Samhita 
and Horā as its three branches (Sections) is the clear *eye' of the Vedas”. 
-—Nárada Samhità 1. 4. 


Mahādeva (Šaka 1185), the commentator of Sripati's Ratnamālā says:— 


vertrarainadttatinreminaagae — apfaataaagtadamracg 
RMA: dgn ga saaa, Tem Aitaa- 
amA farindan fa: .. org t 


"I am desirous of describing in brief, the interpretation of Samhita 
rules which are necessary to be followed, while performing ceremonies. 
relating to post-natal sacrament, naming the child, thread ceremony, 
marriage, travelling, etc., knowing fully well that Sarihitās are ‘fruits’ 
of the tree of astronomy, of which the various forms of Horā are the 
*branches' and elementary arithmetic, algebra and calculation of plane- 
tary places are the firm ‘roots’.”’ 

Ganeša Daivajiia observes (about Saka 1440) in his commentary 
on Muhūrta Tattva of Kešava. 


aera... masm d lēcai... dga — fep... renta: 
«Sri Kešava, having expounded...... the Ganita branch and...... Jātaka 
branch declares before proceeding to......the Samhita branch.” 
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The attention of our people was drawn to the study of celestial bodies 
from very ancient times ; still considerable time must necessarily elapse 
before any subject can evolve itself into a science. Similarly, a long time 
must have elapsed before the standard works onthe subject of astronomy 
could be written, and it is obvious that the works which were written in the 
beginning of the evolution ofthe subject must have contained simple state- 
ments of facts of an elementary nature and those too of only broad outlines . 
The most ancient of the astronomical works extant in these days is the 
Vedánga Jyotisa. It deals with the mathematical aspect of only the sun 
and the moon ; the Atharva Vedāiga Jyotisa may be a latter work*. This 
deals with some aspects of the second and the third branches of astronomy. 


It seems as if the Samhitās of Garga and Parāšara belong 
to a later age. After the knowledge of astronomy had considerably 
developed it must have been grouped into three divisions or branches including 
Ganita. But this stage must have been preceded by certain works in which 
all the branches were discussed together. It appears that works of this 
type did exist and they too were known by the name Samhita. Varahami- 
hira says in his Brhat Samhita :— 


sR mafaa aafaa 11 
aereatraaer ATT gafa: cates aN |i SEUHTT $. 


“The science of astronomy which comprises a variety of subjects is 
established mainly on three branches. But the treatment of the subject 
in its entirety is also named Samhita by the sages.’ 


We have no clue for ascertaining whether there were any works more 
ancient than the Vedānga Jyotisa and the Samhitas of Garga and others. 
None of these are available at present. Nor can we say with any degree of 
certainty whether the Samhitads of Garga and others that are available at 
present, have all retained their original composition and structure. In the 
case of Garga Samhità some two or hree versions are available. .Neverthe- 
less, it is evident that some Samhita works containing a treatment of all the 
three branches together must have been in existence at one time, as is evident 
from the above quotation from Varāhamihira, let alone be the question whether 
such treatment was complete in itself or only fragmentary. As the knowledge 
of astronomy was progressing and as each branch was nearing perfection, 
different works, each devoted to some specific branch, came to be written 
and the term Samhita was then exclusively applied to one branch in particular. 
Varāhamihira’s Pañcasiddhāntikā shows that there were independent works 
on the different branches written before his time (i.e., before Saka year 427). 
Aryabhata’s work, which deals exclusively with Ganita, belongs to a slightly 
earlier date than that of Varāhamihira. It will, however, be shown in 
detail, in the following pages, that the Ganita branch had become indepen- 
dent at a still earlier date. As for Varāhamihira himself, he has to his credit 
independent treatises on all the three branches. 


Let us now enumerate the subjects commonly found in the works on 
each branch. The mathematical branch consists of three sections 


*Many subjects have been mentioned here only very briefly in order to give a 
general idea of later works ; their detailed survey will be made at appropriate places. 
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(i) Siddhānta, (it) Tantra and (iii) Karana. The Karana works deal with plane- 
tary calculations only. Bhāskarācārya defines Siddhànta as follows :— 


qruifiraataaraeqararasde: ARTS TI uat fears fend ETK S eum: d 
yfreugge fades rad dura gziterā freta: a gagis rasi qu: utu 


featafrzmfia, aerae. 


«The wise people describe the Gaņita — Skandha (i.e. the 
branch of mathematical astronomy) as that work, which gives in detail all 
the units of time from Zrufi (moment) to Pralaya (Universal deluge) and deals 
with the motions of planets, and which treats of mathematics in the form 
of questions and answers. It is mainly divided into two parts. It also 
describes the position of the earth, the stars, the planets and also the 
instruments for observation.”—Siddhānta Siromani, Madhyamādhikāra. 


Siddhānta or Tantra generally consists of two parts, one mainly deals 
with the calculation of planets' places and the other chiefly describes the 
structure of the universe ; and this includes the knowledge of the celestial 
sphere, the construction of instruments, the units of the measurement of 
time and other allied subjects. These two parts are not and cannot remain 
separate, Almost all Siddhantas show as an intermingling of the two. 
* Some people define Siddhānta, Tantra and Karana in the following way :— 


In the Siddhānta work the beginning of the Kalpa is taken to be the 
epoch ; in the Tantra the epoch is the beginning of a Mahdyuga, and in 
the Karaņa any Saka year can be the epoch, and the calculations of planets' 
places are made on the basis of the respective epochs. As a matter of 
fact there is no difference between them in regard to the computation of 
planetary positions excepting that each adopts a different epoch. The part 
ofthe work devoted to planetary calculations in all the three varieties 
contains a number of chapters called Adhydya or Adhikdra. In general, the 
chapters are as follows :— 

1. The mean places of planets. 
2. -The true places of planets. 
3. Thethree problems (time, place and direction), 
4. The lunar eclipse. 
5. The solar eclipse. 
6. The shadow cast by the gnomon. 
7. The rising and setting of planets. 
8. The elevation of the moon's cusp. 
9. The conjunction of the planets, 
10. The conjunction of planets and stars, 
1i. The luni-solar parallel. 
‘It is not the fact that all works contain thesame number of chapters 


as above. Although there are variations in the number and order of chapters, 
yet all of them have been included in the above list of eleven chapters. 
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There is no unanimity of opinion regarding the subject matter of 
the Sarhhitā branch. In general, the Samhita may be regarded as divided 
into two parts. The first deals with the movement of planets in the 
Zodiac and their mutual conflicts, etc., the consideration of benefic or 
malefic effects of meteors, comets, eclipses and omens on the world. The 
second is devoted to the selection or consideration of auspicious moments 
Or otherwise, for starting on a journey, the celebration of a marriage etc. 
Varühamihira's works show that in his time both the branches enjoyed 
equal importance, but from Sripati's time, that is from Saka 960, the first 
part began to lose its importance and from about Saka 1450, the second 
part gained so much importance that only the chapter on muhūrta began 
to pass for the third branch. This can be confirmed from the titles and 
the subject matter of the following works :—Muhūrta Tattva, Muhürta 
Mārtanda, Muhürta Cintamani, Muhürta Cudāmaņi, Muhūrta Dipaka, 
Muhūrta Ganapati and others. The works on Muhirta do contain some of the 
subjects described by Varāhamihira in his Brhat Samhita but not with 
any degree of importance. 


The Hord branch originally represented the study of the ascendant of 
birth in one’s horoscope, and the prediction of all the happy and sorrowful 
events of life ; but afterwards it was divided into two parts, the above 
mentioned part being one of them. In the beginning, the complete Hora 
section was known as Jātaka, but later on this particular part relating to 
the ascendant came to be known as Jātaka and the second part as Tajik. 
The principal subject of Tajik generally is the study of events, good or 
evil, in any individual life, from the ascendant of the annual horoscope 
which is cast for the moment of his entry into any new year of his age 
feckoned on solar basis. Under this system of horoscope reading, the 
Tadical ascendant is regarded as a planet and is known by the name Muthahd 
(Munthā?). Some authors have coined the Sanskrit term 7ártlyaka for Tajik. 
This part of Horā, viz., Tajik came into vogue from about Saka 1200, that is 
by about the time of increasing Muslim domination in our country. 


In the books on astronomy in this couptry, the chapter which generally 
‘deals with such problems as positions of the sun, the moon, the earth, etc. 
in the universe, the causes of their motions and the nature of such motion 
is known as Bhuvana Samsthà, Jagat Samstha, Bhuvana Koga or by some 
other equivalent names. These three subjects will be discussed in detail 
later On atthe proper place ; but to introduce the subject, the celestial 
sphere, the motions of planets, the movement of the solstitial points, 
and the Yuga system of measuring time are briefly described below. 


BHUVANA SAMSTHA (The Celestial Sphere) 


According to our astronomical works the earth is at the centre of the 
Universe; the moon and other bodies revolve around it; their order is, the 
Moon, Mercury, Venus, the Sun, Mars, Jupiter, Saturn, and the starry belt ; 
the Zodiac revolves round the axis joining the two fixed poles. The earth is 
round, it stands supportless and is enveloped by air which is called bhūvāyu or 
earthly-air, Above this is the sky, where blows the wind called pravaha 
by the force of which the moon and other heavenly bodies are kept in 
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motion, and they revolve round the earth. This description is found in all 
Siddhānta works and Tantras, but notin Karaņa-works. 1t is also found in the 
Paiica-Siddhantikd. In no man-made or written works on astronomy do 
we find any expression of views more ancient than those found in the Pancē- 
Siddhāntikā and hence the lines presenting the above ideas are quoted below: 


THEDERHHEGRTITSR WEE di 
arena ea etg garafesat qui: tte 
Xr aaf fagerat eifer feat epatsuter: u 
aa Freel TTT yaQ ur ped WITT: und 
wsrqed qufaacfresrsfrare areae wis uae 
aeary 23 deumeedm. 


“The round ball of the earth, composed of the five elements, abides in 
space in the midst of the starry sphere, like a piece of iron suspended between 
magnets. 1. Straight above merit in space one pole is seen; the other pole is. 
seen below, placed in space. Fastened to the poles the sphere of the stars is 
driven round by the pravaha wind. 5. Above the moon there are Mercury, 
Venus, the Sun, Mars, Jupiter, and Saturn, and then the stars. 39.’” 
* —Trailokya Saristhüna, Chapter 13. 


The starry belt, along with planets, appears to make one complete revolu- 
tion round the earth in about one day. But it wasonly Áryabhata I, who 
held the modern view that this diurnal motion is not real but apparent and is 
caused by the diurnal rotation of the earth; others held that the diurnal mo- 
tion of the starry belt was real and almost all the authors of Siddhāntas have 
blamed Āryabhata for holding a divergent view. 


The planets appear to move from west to east with respect to the stars 
and in the science of astronomy this kind of planetary motions have princi- 
pally to be dealt with. The Sūrya-Siddhānta has explained this eastward mo- 
tion of planets as follows :— 


grama, auidisfasrareerA: wed Tura STATE wed qemda taam. uiu 
aefa. 


“The planets being overtaken by the stars moving with greater 
speed in their westward motion, fall behind equal distances in their . 
orbits (and hence they get an eastward motion)"—Madhyamadhikára-25. 


In substance, this means that the diurnal motions of planets being less 
than those of the stars, the planets lag behind and hence they appear to move 
eastward with respect to the stars. 


Aryabhata I had already taken it for granted that the diurnal motion of 
the stars was not real and hence it was not necessary for him to make any 
assumption like the above to explain the eastward motio 1 of the planets. 
He had already assumed a real eastward motion for them. 
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Another kind of assumption which has been made about the motion of 
planets is that their eastward motions in their orbits are equal. But 
the distances of planets from the earth being unequal, the orbits of 
farther planets are wider than those of the nearer ones; and that is the 
reason why we notice difference in their eastward motions. The moon 
being nearest to the earth has the swiftest motion and Saturn being the 
farthest of all planets, its motion is the slowest. The Pafica-Siddhantikaé 
says :— 


STATE TET AT TARTAN: Dell 
gāfa arsft sits’ ward ARATTA: II 
aeia farada agate Wd uve 

Fo $3 aiena. 


“All planets move towards the east with the same velocity each in its 
own orbit. 39. The moon which is placed (lowest) below the sphere of 
the stars revolves quickly in its small orbit; Saturn which is placed 
highest above revolves slowly in its large orbit with the same velocity. "— 
Trailokya Samsthana, Chap. 13. 


One complete revolution of a planet in the zodiac is called bhagaņa. 
It is obvious that the time for one bhagaņa must have been determined 
after observing the times taken by the planet in making several revolutions. 
The astro-mathematical works give the number of bhagaņas which each 
planet completes in the period of one Kalpa or one Mahāyuga. ‘Fhe motion 
of a planet as calculated from these periods using the bhaganas mentioned 
by the Paiica-Siddhāntikā must be the same for every day. This is called 
the ‘mean motion’. But the motion of a planet as actually seen in the sky 
is not always the same. For instance, Jupiter takes about twelve years. 
for one revolution and hence its mean daily motion comes to be about 5'; 
but the actual observation of the planet shows that Jupiter sometimes 
moves faster than that and sometimes slower ; its daily motion is some- 
times found to be as much as 15’ and sometimes it is slower than even 1’; 
not only this but sometimes the planet also appears even to.moveina : 
reverse direction i. e. from east to west (this is called retrograde motion). 
The planet's daily motion asis actually seen is termed 'true or apparent' 
motion; similary the planet is actualy found to be somewhat ahead of or 
behind the position calculated from its mean motion. The real position 
of a planet is called its ‘true place” and that found by adopting the mean 
motion is called its *mean place”. 


To find the true place of a planet ata given moment, which in other 
words is to find where the planet will be observable in the sky at a 
particular time, is the main subject of the mathematical branch of astronomy, 


xxxii : HISTORY OF INDIAN ASTRONOMY 
THE AYANA CALANA 
(The shifting of the solstitial points) 


The period that elapses between two successive ‘conjunctions’ of the 
sun with a particular star is termed Vāksatra saura varsa or *Sidereal Solar 
year’, The two points of intersection of the ecliptic and the equator are 
called Sampāta or Krāntipāta ( i.e. equinoxes). Thē equinox from which the 
sun enters into the northern side of the equator and which marks the spring 
season is known as Mesa or Vasanta Sampāta, that is, the vernal equinox. 


Let us suppose that at some time there is a star coinciding with this 
€quinoctial point and that when the sun comes to that point the year 
commences. The equinox has got a motion, and it recedes back at the rate 
of 50” peryear. On account of this, the stellar zodiac appears to be 
moving to the east by an equal arc. The time taken bythe sun to return 
to the same equinox is termed as Sampdatik Saura (i.e., tropical) year. This 
is also called the ārtava (seasonal), and the sāyana year. When the sun 
would return to the same equinox it would, as it were, find the above- 
mentioned fixed star still 50” ahead, and it would require about 50 palas 
(twenty minutes) more to arrive at the star. Hence, the sidereal year is 
«found to be longer than the tropical year by about 50 palas. The seasons 
depend upon the tropical year. If there is a particular season when the 
sun comes to an equinox, the same season would recur every time the 
sun returns to the same equinox again; on the other hand, it is evident 
that the same season would not be found recurring at every conjunction 
of the sun with a star. If one point of the orbit shifts its position every 
other point also does so. As the equinoctial point recedes, the solstitial 
points also fall back ; hence if the winter solstice is found to occur when 
the sun is near a particular star, the future solstitial transits will be found 
occurring gradually further westward from that star. The motion of the 
solstitial points which is the same as that of the equinoctial points was 
first detected from the westward position of the sun with respect to stars 
at the time of successive solstices. Hence, this motion is termed as Ayana 
Calana or the shifting of the solstitial points. 


THE YUGA SYSTEM OF MEASURING TIME 


The ‘measure (length) of the Kaliyuga is 4,32,000 years. Those of 
Dvāpara, Tretā and Krta are respectively twice, thrice and four times of 
this. These four yugas constitute the Mahdyuga and its measure is ten 
times that of the Kaliyuga and is equal to 43,20,000 years. One thousand 
such Mahdyugas make one Kalpa, which is known as Brahmā's day. The 
Kalpa contains 14 Manus. So far, a period equal to 6 Manus and 27 Mahā- 
yugas has elapsed from the commencement of the Kalpa up to the pre- 
sent ie. the 28th Mahdyuga; and after passing through Krta, Tretd and 
Dvūpara of the current Mahtyuga,we are now passing througà the Kaliyuga, 
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7i Mahāyugas make one Manu and a period equivalent to a  Krzayugá, 
known as *Manu-sandhi' (i.e., the transition period between two Manus), 
is reckoned in the beginning of each Manu period. This means that a 
period equal to 4567 Kaliyugas have elasped from the commencement of 
Brahmü's day up to the present Kaliyuga. All Siddhāntas with the exception 


of that of Aryabhata agree on these points, although they hold somewhat 
different views on other matters. i 


According to the modern Sūrya-Siddhānta and Aryabhata I, all the 
seven planets including the sun and the moon were together in the beginning 
ot the present Kaliyuga. In other words, the mean longitude of each of 
these bodies was zero ; but according to Brahmagupta and Aryabhata II, all 
the planets had such a general conjunction only at the commencement of the: 
Kalpa, and not at that of the present Kaliyuga when they were situated within 
a range of 3 to 4 degrees from one another. There is yet. another divergent 
view which will be explained later on. 


This book relates the history of the study of the positions and motions of 
heavenly bodies and that of the development of the various aspects of astrono- 
mical knowledge in our country. The ancient name of our country is Bharata 
Varsa, Bharata Khanda, or Bharata. Because this book contains the history 


of astronomical science in our country, it is titled ‘‘Bharatiya Jyotisa Sastra— 
(its) Ancient and Modern History”. 


Samhita and Jàtaka, the two branches of astronomy, depend upon the 
motions of planets and stars. The chief aim of our astronomy is the 
prediction of actual planetary positions, that is foretelling what place in 
„the sky a particular planet would be occupying at a particular time. Its 
complicatedness is inherent. An accurate knowledge of the mean motions 
and positions of planets emanates from an accurate knowledge of their 
true positions and motions. Even before they acquired the capacity to predict 
accurately their apparent positions, the ancients did possess a tolerably accu- 
rate knowledge of planets’ mean motions and positions. This was the preli- 
minary stage. The Siddhāntas and other available astronomical works deal 
with the calculations of true positions and motions of planets. A considerable 


period of time must, however, have elapsed before man’s knowledge of 
astronomy reached that stage. 


The history of astronomy has, therefore, been divided into two major 
divisions, viz., (i) the Siddhāntic period and (ii) the pre-Siddhāntic period, and 
accordingly this book has beendivided intotwo parts. ‘ Part One’ gives the 
history of how the people in pre-Siddhantic age had taken increasin 
interest in astronomy, how the relevant knowledge had grown, and how i 
reached the stage of foretelling the true places of planets, this history being | 
traced from the casual astronomical references found in the Vedas, Vedàiigas 
Smrtis and the Mahābhārata, and the subsequent history up to the present 
time is given in ‘Part Two’. The pre-Siddhāntic period and consequently 
Part One, has again been sub-divided into two sections : (i) the Vedic period 
and (ii) the Vedàüga period. The first section deals with the history of astro- 
nomy collected from references found in the Vedic Sarhhitās, Brahmanic works 
and some Upanisads. The second section deals with the history of astronomy 
gleaned from the Vedāiigas, the Smrti works and the Mahābhārata. The 
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Vedāīfigas contain two works whose whole subject matter is astronomy. These, 
however, deal with the mean motions and positions of planets and they are 
more ancient than the Siddhānta works, and that is why their study is given a 
place in Part One. A discussion of the limits of the periods to be assigned to 
the Vedic, the Vedāfiga and the Jyotisa-Siddhānta ages is given at the end of 
the part. 'Part Two' is devoted to the history of the three branches of 
astronomy. 


The history of mathematical astronomy in this part has been presented in 
the order Of adhikāra or chapters, as already mentioned, viz., the mean 
motions, true motions, etc. A description of the celestial sphere, the system 
of observation, the precession of solstices, etc., have been given in the same 
part. In the treatment of these subjects references to several works and 
authors are required to be quoted, and without their knowledge some difficulty 
is likely to be experienced in rightly appreciating the discussion. Hence a 
detailed history of astronomical works and their authors is given in the 
chapter on the mean motions of planets in the beginning of *Part Two' and 
a discussion of the mean places and motions of planets will be found in 
the same chapter. The chapter on the 'true motions' is devoted to the 
study of true positions, motions of planetsand a detailed description of the 
five parts of the Paficànga (almanac) and that of different Pafícangas 
current in different provinces of our country. 


An adequate idea regarding the subjects and the order in which they 
are dealt with in the two parts may be obtained from the table of contents. 


PART—I 
HISTORY OF ASTRONOMY DURING 


THE VEDIC & THE VEDANGA PERIODS 
Section I 
The Vedic Period 


Let us consider what subjects relating to astronomy are found in the Vedas 
and in what manner they have been treated. Itneed not be explained that the 
Vedas are not essentially a literature solely devoted to astronomy, and it is, 
therefore, obvious that no astronomical information would have deliberately 
been presented through them. Hence, all that one can do is to draw certain 
general inferences from the astronomical ideas occurring incidentally among 
other things, and where such inferences cannot be drawn in the absence of 
sufficient material of a consistent nature, to make a bare statement of stray 
ideas that may have been elicited. 


Even acursory glance at the Vedas will at once show that our ancient 
ancestors had a great liking for the observation of natural phenomena, parti- 
cularly the wonders of the sky. If one looks into any of the Vedas or even 
any part or any chapter thereof, it would not generally happen that one does 
not come across some passages describing the sky, the moon and the sun, the 
dawn and the sun beams, the stars and asterisms, the seasons and months, 
the day and night or the wind and clouds. The description itself is en- 
chanting, life-like, beautiful, amazing and awe-inspiring. The author 
refrains from giving specimens of such descriptions for that would be a dig- 
ression needlessly leading us far afield. 


ORIGIN OF THE UNIVERSE 


Let us now see what description do we find in the Vedas about the 
**creation of the world" and the *structure of the universe”. 


Wei q ad sme Sema faan p usu MAN A: NA AT itid 
aam BAT g | Suri qud? galaa: RINIA HA - 
mmi p SW SwWUTR |] TT aada aaaf? 11311 
ww Tara Ya aM spem 11 afai amaa gargfafa: ae gii 
af&fred afte aam fgn aa j| at gat serena wat mpeg IXI 
AE, d Lo. v3. 
*(1 and 2) We describe the births of gods in plain words—the (assembly 
of) gods which even though born in a former yuga sees the reciter (stotā) in 
the latter part of the yuga, while šāstras were sung (in sacrifices) like the” 


Karmār Brahmanaspati created the gods. The sat (real) was created from 
asat (non-existent) in the first half of the divine yuga. 


(3) The sat was created from asat in the first divine yugg;then the 
directions came into existence and then the uttàna-pada followed." 


(4) The uttāna-pada gave birth to the earth, which in its turn gave birth 
to diretions. Daksa was born of Aditi. Aditi was born from Daksa. 


(5) Oh Daksa! The praiseworthy and immortal gods were born after 
your daughter Aditi” Rk Samhita, X, 72. 


This means, in a general way, that some kind of Being or Existence 
arose first, then came into existence the directions and then the earth. 
The following lines from the Rk Samhita may be seen :— 


MAT web AITANS |) AA UNAN Gen TART Grup: HRI 
AAMAS AACA Tata 0 seran fer fazafesren Feely wat 11211 
qirin «mar atada i! fed a gtadi aiaftemut en 11311 

X, 8, to, teo, 


<(1) Truth (of thought) and truthfulness (of speech) were born of ardour 
penance, thence was night generated, thence also the watery ocean. 


(2) From the watery ocean was the year afterwards produced,’ ordain- 
ing nights and days, the ruler of every moment. 


(3) Dhatri in the beginning created the sun and the moon, the heaven, 
the earth, the firmament and the happy (sky). 


These mantras occur in other Vedas also. The following description is 
given in a passage in Taittiriya Brahmana :— 


aid at mew fam ta o Gocemwfeesreua po mufadanfata ji 
EN C LUMSEMEULSNMC ZI NE LL uH 
aagi coepere | a fada cua] o em TRATAT li 
agerian || Tara agfa wfafan od 
ACEH t WENT OY Suam 3. 
The quotation descr:bes that there was water in the beginning and that 


the earth was created thereafter. The Taittiriya Samhita also gives similar 
account of the *creation' in the following lines;— 


art at Kamas matēta afena. senafaatasiesr ATA qureusmert quat eats- 
svat ferma iure arse at genes aufaei fafaa 11 
MSH 9 TUT $ MTA V. 


According to this, water, air, and the earth, is the order of creation. The 
following passage from one of the Upanisadsshows a more systematic treat- 
ment of the subject of creation. 


AEA CATT ART: Ty M: J TTT STE 11 TU vfu 11 aT eT: i| 
aga yfedt qin ste: riter SUR TET U 
Afafe 2. % (sauc sem az) 


«From this Soul (Atman), verily, space (ēkāta) arose ; from space, wind 
(vēyu) ; from wind, fire ; from fire, water ; from water, the earth ; from the 
earth, herbs ; from herbs, food ; from food, semen ; from semen, the person 
(purusa).”—Taittiriya Upanisad, 2.1 Brahma Valli. 


THE VEDIC PERIOP 3 


A description of the creation of the universe is found in several places. 
We come across a curious statement made by Taittiriya Brahmana that al- 
though the Vedas do describe the creation of the world and the order, no one 
can state the actual cause of creation, for no one knows it. 


sementem mrt aT aT uo faata: wg TA 
THT sr faemenxg mé ou a Keggi afgan afaa seg arate: 
areata gut Tas aen a qu: fru ATA Up CU STHETRUT ASAT SU 
wfes at mgin qegarafafad gemit quaeefET sm 0 Seng 
anata n Wendt ta: TIM aag oda? agaafa un faxtrrrQ gfs uit 
ambu fereedtar faat feni aafaa agaaa uo tut 
maq AAs SUR o CWHT MARTA stat: Weary N 

a. 8T. 3. c. 6. 

It says that after the deluge submerged the first universe, and prior te 
the creation of the next one, there existed neither the ‘Real’ nor the ‘Unreal’. 
There was neither sky nor water, neither death nor immortality, neither the 
sun nor the moon to illuminate the day and the night. There was only one 
all-pervading Brahma. It then @sired to create and the Universe was created 
and so on. It then goes on to say :— 


Rl agt da K Kg Matua u md amenat ga zu fuwfee: n waaay wey fard- 
ATA LU aa Hae ga aayan md fagfteda aya n fama gam a Nu 
at segre qup aT dosir da afa nalan ft fra asu ga 


aitan aat arargfuāt faa: n 
: d. 9l. 25. 8 


«Who really knows whence and how this Universe was created ? Or who 
can tell it? Even the gods were born later ; who knows Him from whom the 
. world was created ? Who knows the ‘tree’ from which the heaven and the 
earth were created and in what ‘forest’ was it growing? It is only He, the 
controller of all these things, who dwells in the ‘Supreme ether’, who knows 
this. Perhaps no one knows if even He knows this or not." 


«It is clear that the above passage implies that because no one knows the 
cause of creation of the Universe, no one definitely knows the order in 
which creation took place. 


At one place in the Rigveda a sage remarks as follows :— 
fai ora: afaqgt suero qm anea ue fame n surfer a teats qe: 

M ME. FT. 9. 34. &. i 

There are three heavens. Two of them lie within the Sun and one 
of them inthe abode of Yama ..................... .. (The moon, the 


ai *The mantra «Kim swidvanam’ occurs in Vājasaneyī Sarhhità (17-20). Similar © 
all mantras preceeding it occur in Rk Samhita (10-129). The ‘Kim Swidvanam’ mantrā 
occurs in (10-31). 
2 DGO/[59 E 
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tars and) other gods dwell there. If there be one who has known this, let 
him come here and relate it to us." 


The object of the sage is to state that there can be no one who actually 
knows this. 


Even then it seems that even in the Vedic age, people had a fair knowledge 
of the structure of the world and at least that of the configuration of 
the earth. 


CONFIGURATION OF THE UNIVERSE 


In many places, where a reference is to be made to the world, terms like 
Rodasi, Dyāvāprthivī or their equivalents, denoting a combination of the 
heaven and the earth have been used, which in turn shows that the world was 
supposed to be divided into heaven and earth as its two parts. In some places 
the heavens are described as being three in number. Three heavens have 
been indicated at several places in the Rigveda. In some places the heaven is 
described as the highest part of the sky or the surface of the sky. But in 
many other places the Universe is supposed to be divided into Dyu (sky), 
Antarikga (space) and Pythivi (earth) as the three parts ; of these, the antariksa 
lies in an intermediate position between the heaven and the earth and is the 
abode of the winds, clouds and lightning and the birds fly in it. These three 
parts are described in clear words in the fotlowing well-known lines of the 
Puruga-Sukta :— 


«rem emdtéufee rfe eit: anada u garai ufu: 
_ and corresponding to their high and low positions they are believed to have 


been created respectively from the head, the navel, and the feet of the 
"Supreme Being’. 


The following verées may further be noted :— 
a: qirdi eaque: saat sim fart Seem u 
a iaf fart atta at aa wate GA: tl 


Æ. A. 2. $3. ?. 
“Oh people ! He is the same god Indra who kept the shaking earth 
in firm position.............. who adjusted the expansive space and who 


supported the heaven.” 
fadi afam facarfa vam fa: otaanfa FAAR: N 
s.d. 9. 94. g. 


“Oh Agvins ! May you give us heavenly mediCines thrice from heavens, 
thrice from the earth and thrice from space." 


The interpretation of the word Adbhyah in the original text is “from the 
place where water-laden clouds dwell", meaning the sky (antarikga) ; many 
proofs could be given in support of this interpretation and therefore it is 
clear that the word antariksa stands for that space in which water-laden clouds, 
move, 


gag cer faaan wag: 1 nafga amie n 
E «4. 3. *&. 3. 


THE VEDIC PERIOD 


«Oh Agni (fire), please come here along with all those Maruts (gods) wh 
dwell in the expansive space". 


These lines show that the space is the abode of 'Maruts' i.e. wind. 
War dt Aaima AN aati... Ru. Vw. 


neaning (Varuna) who knows the path of the birds flying through the space’: 
shows that ‘antariksa’ is the space in which the birds fly. 


It is clear from the following lines from Aitareya Brāhmaņa (11-6) tha 
‘antariksa’ is that space which lies between the heavens and the earth. 


Ataka sfaftsgiatta gfaeat u È. NT. 99. €. 


That the sun is moving through the highest region of the heavens is describe 
in many places. The following lines may be seen for this :— 


suem PARK emet fad uo gute Wu qu afer ow ATA N 
HM. d. 9. Yo, 22. 


“Oh Sun-god with agreeable lustre! Cure the disease of my heart aftei 
ascending the highest point in the heavens.’—Rk Samhita. 


The idea that the sun shines at a very great distance from the eartlr can bt 
seen from some of the following lines :— 


anfia: qfar anana Agi cun: denm: AAKG MAX MAAARI AAA ANT 
aracafrarn qata aang fea anang aat qaf feat sama ARARA II AAA 
aq ZA AATA WU U & d. v. 4. R? 


“Agni (fire) had to stand in a lower position before wind and 
space on account of the earth. The wind stooped low before the Sun and the 
sky on account of space. Similarly, the sun had to stand low in position 
on account of the moon and the stars ; and the moon had to ‘bend low’ before 
Varuna (god of rains) on account of stars"— Taiitiriya Samhita. 


The description appears to imply that the fire rests on earth, the wind takes 
shelter in space, the sun traverses the sky and the moon moves' through the 


zodiac. It appears from this that the moon was supposed to occupy a higher 
position than that of the sun. 


Safa eifa u sacar fa n srfērateraratfa i ate: fastu tadaa: u 
fara aai fed ya fart gaia furere wal fna afaq u dead FARN- 
afai safara u qur maiman n exta ae aain dmm 
sfst it adta.. tfr acta fara n agaa miast... n owuzte Aafa Paa: tr 


aat AATCST |1...11 ata: Ea AA faat: n q feror: feror gag n.. qiraat 
ava: osfawet tt... afaa qfaai faa: daR sfat do. U 


* Six sentences following this, have been given with the necessary change ip the gender 
and number of each of the words Teja and Samudra (Sea) etc., in the original. 
They have not been repeated here. 

"a 
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aateaneart fad i) amd: sfassī 11... adata Fra : 11 faa: stats n 


U 
arta art feet) anfaerer afat i... anfaedifa fafa fea: i) runa: 
afat (1... za remm fex: aaao sfa d... aano ex dzafu 
frala 1 darmu wiesen AAR |l.. ip em gai sfat 11... 


«aa: darat ferat: 11 maai ias YEATA II... 
mar: rada ferar p adAtatai mfasst ZSATA OH... di —€— vq arg feat: 1 
sterii: fast aa l... tu aA eiA fü] wae sfasš were 


s fired. 11 ARTEETAN || ATAT CARA || refa qat siraft rat- 
aiqi 11 ate adfa aeafa afa 1 qarat aTATAĀ 11 HACIA: i... Il 


q. at. 3. ?9. 9. 
The word /oka occurring in the first three lines of the above passage refers 


to the Universe. It praises Him with the words **Thou artthe world, thou 
the heaven ; thou art Unending, Infinite, Eternal and Indestructible.” It is 
needless to point out that the sequence occurring in these sentences does not 
necessarily imply a high-and-low lineage of created objects. In some places, 
the relation indicatedis cause and effect ; in some, the container and the con- 
tained, and in some others, the part and the whole. It, however, embodies in 
it the sequence mentioned here before wherein, the heavens areabove the space, 
and space above the earth, and also the idea that the sun is supported by the 
sky. 
" THE EARTH, SPACE AND THE HEAVENS 


The above discussion in short shows that thé earth, space and the sky 
used to be regarded as the divisions of the Universe. A definite statement is 
* found in the Vedas to the effect that the region which the clouds, the wind, and 
the lightning are seen to occupy, is nearer to the earth ; and that the region 
in which the sun, the moon and the stars appear to move is far away from the 
earth. Nowhere in the Vedas do we find the division (of the Universe) into 
Heaven (Svarga), the Earth (Prthvi) and the nether-worlds (Pātāla). : 
From the quotations given above, it appears that the moon was believed 
to be occupying a position in the sky higher than the sun, and this belief is 
contrary to scientific truth and to the astronomical theory propounded in 
post-vedic period. The scientific fact that the actual position of stars is higher 
up than the sun, is no doubt implicit in the above description. The reason 
why the moon was believed to be occupying a position higher than the sun 
was probably the fact that no stars are visible during the day time when the 
sun shines, and therefore it was possibly believed that the sun had nothing to 
to do with the stars. Thatis not the case with the moon. Because the stars 
near which the moon moves are visible and because of its swift motion, it 
appears to be moving amongst them. Hence, it was but natural for the people 
to believe that because the stars are higher up than the sun and the moon 
moves in their region, the moon is also higher than the sun. We, however, 
get the following quotation from the Vedas confirming the fact that the true 
position of the moon is nearer to us than the sun and hence lower than the sun. 


aint ga amm weg sme few: oi 
à asta qup qd agate fb d seu p uo God. g. Roy. PR. 


ft It is not necessary to give here the original lines which follow this. However, the 
whole stanza is purposely given with a view to helping correct understanding 
of the thoughts from context and also because the important astronomical 
time units viz, the year, the season, the month, the half-month, a *day and 
night" occur together in one place and because these are given as they actually 
occur according to their relative order of the whole and its part. 


THE VEDIC PERIOD 


THE MOON’S PLACE 


Sāyanācārya, while commenting on the above verse, observes : 


«Yāska pakse tvápa iti antariksanáma. Yavhatirapo mahadantariksam 
——€— tarantam brkam candramasam." 


This shows that according to Yàska and consequently according to Sāyanā" 
cürya also, the lines suggest that the moon is lower in position than the suns. 
because it moves in the space (sky). The moon is called a *bird” that is one 


who traverses the space, in the first verse of this S#kta and this lends an addi- 
tional support to the view. 


THE INFINITENESS OF THE UNIVERSE 


The following lines express the idea that the earth as compared with the 
Niverse is very small and the Universe is very expansive. 


afafedz «fadt amirga faa qaa guum: | 
Was à Was faqs asl ITAA Taal aT Yau 


". a. 2. KR. 22. 

“(Oh god Indra! ) if the earth were to magnify itself to ten times its 
size (andif) men would live for eternity, then and then only the glor 
of your famous might and valour would be-equalled by the heaven” —R 
Samhita. 

Here the term ‘ten times’ is only symbolic. It would be taken to mean 
many times. The object of the sage in giving this description in the verse 
Is to suggest that the prowess of Indra is very great and it can equal the heaven 
ın greatness. But the life of man who describes it is very short and the earth 
is also very small in size. If the earth were to grow to a bigger size and if men 
dwelling on it were to live to eternity, the prowess of Indra will be.much ex- 
tolled and will spread over the infinite universe. What we have to observe 


is that the idea that the universe is infinitely greater than the earth is clearly 
stated in this verse. 


That the universe is infinite has been described in several places. The 


passage already quoted from Taittiriya Samhita (3.11.1) may be seen as an 
example of this. 


. 


SUN, THE SOLE SUPPORT OF ALL WORLDS 


The following lines may be seen as a proof that all worlds are supported 
by the sun. 


aa dafa Tāras seat gf ATA n 
fants amaaa aser ferar TATA : tu 
RE. A. 9. PEK. R. 
«Seven horses are harnessed to that one-wheeled chariot; but only one 
horse bearing ‘sapta’ (i.e. seven) names draws it. The wheel has three hubs or 
navels and it is eternal and unhindered, and all worlds stand supported by it 
(i.e. chariot)”*.—Rk Samhita. 


Although the word ‘sun’ does not occur in the verse it undouhtedlv relates 
o the sun. 
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eatin aera fara gamtai ava ala ou 
GU aq vers afeasanfier warts fara 
A. d. 9. LEY. Tv. 
“That wheel which traverses only one path and which is indestructible 


always keeps revolving........ It being the sun's eye—it keeps on revolving. 
All worlds rest upon it."—RK Samhita. 


fat Mara Grafa sir ut erent qfaia ar u 
fra: geet tifa... . 
a a. d. 3. v. E 
«Mitra (Sun) (knowing the worth of each one) inspires him. Mitra supports 


the heaven and the earth. Mitra sees the men and the gods.”—Taittiriya 
Samhita. 


This verse appears even in the Rigveda, but in a slightly different form. 
Many more such quotations could be given. 


SUN, THE CAUSE OF THE SEASONS 


` The following line can be cited to show that the sun is the cause of the 
seasons :— 


qataq siaa nanma aafaa N 
w. du. % %4. 3. 


«The Sun generates all the earthly directions one by one and controls the 
seasons."—Rk Samhitā. 


Many other guotations could be given to show that the seasons are created 
by the sun, but they are not given here for want of space. Readers will come 


across some lines in the study of seasons which forms part of the subject of time 
units. 


SUN, THE CAUSE OF WINDS 


That the sun is mainly responsible for the blowing of winds may be seen 
from the following lines. 


aran anfa aafaa ante mengata: rated wfató TINT: 
gad afamat QI caer N 
Q. NT. 3. 4. 


“(The Hotā) recites the "Yājya, mantras in honour of the sun. The wind 
blows from north-west because he worships the sun and because the wimd 
blows after being born of the sun.''—Aitareya Brāhmaņa. 


It is not the intention to maintain that the Vedas hold that the earth and 
other planets depend upon the sun, because of their attraction by him, and 
that they revolve round him, but there is no doubt that we do find the idea 
in the Vedas that the sun is the support of the universe in as much as the sea- 
sons are created by him and that all the worlds depend upon him for light, 
heat and rain. 
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' SEVEN HORSES OF THE SUN 


We, no doubt, come across a description of the sun's chariot as having 
seven* horses. However, statements are by no means wanting in Vedic Jitera- 
ture which go to show that it is all metaphorical and that the sun has neither 
a chariot nor any horses. 

TAA stat Sita afamada : 
"ow f 33. V. 
«The sun born without horses. ....... swiftly jumps high up in the sky :” 
—Rk Samhita. 


ONLY ONE SUN AND ONE DAWN 


The following verse from Rk Samhita will show that there is only one 
sun and not two, twelve, or many in number. 


us garftadgat afta um: qaf 
fra syan mam aafad frarfā......u 


9E. a. c. Us. 2 
* Only one sun is the lord of the universe,’ one dawn gives light to the 
universe", 


It is worth noting that in the above lines, the dawn is said to be only one. 
"The dawn is the twilight before sunrise. At many places in the Vedas, we 
come across the curious description of there being many dawns, because a 
dawn is observed every day before sunrise, but the fact was no doubt known 


that just as there is only one sun, so there is only one dawn permanently asso- 
ciated with him. 


THE EARTH, ROUND AND'SUPPORTLESS 
DAY AND NIGHT 
a a Uy a Hataateaata atāfa d uaraādtfa Naida ga 
Adafrarmama faia TAMARA mudg: TTU 
aad sreddtfa Add Tae qddfaemamari faudeadset- 
ATAKA Wu Cal TAT A AT UW A KAA fatus i 
g. AT. tY. 4. 


“He (i.e. the sun) neither sets nor rises. What is believed to be his set is 
(as a matter of fact) his turning himself round at the end of the day. He 
makes night on this side and day on the other. Similarly, what is taken to be 
his rise in the morning is (as a matter of fact) his turning himself round at the 


* Commenting on *Amiye Saptaras mayah", Sri Shanker Pandurang Pandit, the 
editor of Vedartha Yatna, writes (on page 683, Vol. II, of the issuefor April 1878), “that 
the sun has seven rays is stated herein Rk 8-72-16 in clear words, From this it appears 
that the modern theory of the sun’s rays consist of seven colours was not unknown te the 
Aryans in ancient times’’. 
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end of the night, when he makes this day on this side and the night on the 
other side. In fact he (the sun) never sets.**—Aitareya Brahmana. 


The knowledge of the earth being round in shape and being suspended in 
space and separated from the sky, is clearly perceived through the above men- 
tioned allusions from the Brahmanas. Even in Gopatha-Brāhmaņa (9-10) of 
the Atharva Veda, we come across lines almost similar in meaning. 


It seems that it was known to ihe people even in the Rigvedic age that 
tke earth is round and stands supportless. 


The following verse may bé seen 


worm: Tie qrat feoda. Ahora AT: u 
a feratarafeafaeca dd of equ orrereqiier ti 


sE.. 9. 33. 6. 

“The messengers (of periphery of the earth), who are shining with golden 
ornaments were unable to vanquish Indra, even when they were flying round 
the earth's periphery and running with great speed. He then covered** them 
with sun's light."—RK Samhità. 

If the earth were flat, the sun's rays, immediately after sunrise, would have 
fallen at one and the same time on the whole earth, or atleast on half of its 
surface; but references show that the rays instead of falling at once, do so one 
after the other. The following verse may be seen :— 


emm CIA fasurfa nfin seis fa: Hoyt KITT THT Uu 
S amg ware afaa adafa faa sessi u 


a. a. XY. YR. 3. 


“The brilliant sun filled with light the regions of the heaven, the space and 
the earth.”—Rk Samhita. 


The sun is rising and stretching out its arms, putting the world to sleep by 
turns and awakening it ky turns by means ofits lusture. 


The mantra “the sun rises causing a gradual sleep and a gradual awake: 
ning" may be taken to mean that as the sun traverses the sky, there is night” 
fall in some parts of the world which are thus enveloped in darkness; and 
because it gradually throws light on some other parts, there is day time there. 
This betokens a knowledge of the roundness of the earth.$ 


Any such references in the Vedas as to show the earth as having been divided 


into Meru-mountain, Jambudvipa and other seven islands can not perhaps 
be found. 


* The speaker is observing this with respect to his own place. The words “this side” 
refer to the side on which he stands with respect to the sun. By the words **turns himself 
round” he means to say that the sun, after moving in one direction till evening, cbanges his 
direction after dawn after sunset. 

**Commenting on this verse, Shri Shanker Pandurang Pandit the editor of Vedarth- 
Yatna, observes (Vedarth Yatna, Page 380, Vol. I, that “The words ‘‘Parinaham chakra- 
nasha" clearly show that our Aryan ancestors, at the time of composing these verses 
doubtless knew that the earth is not flat but round spherical in shape". 

1 It is clear that the Sariīhitās of all the Yedas, the Brāhmaņa works and the Upani- 
sads were not compiled in the same age. It is very difficult to assign limits to their times 

(contd. to next pag ey 
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So far we have considered as to what is found in the Vedas about the erea- 
tion of the world and the structure of the universe. Let us now see what do 
we find about the units of time like the year, the month etc., thé positions and 
motions of the sun and the moon, the stars, eclipses, planets, etc. 


l UNITS OF TIME 
THE KALPA.—Let us first consider the ‘time-units’. The term Kalpa 
used as one of the time units in the astronomical works of post-Vedic period, 
not only does not find a place in the Vedas, but also the word Kalpa is not 
found having anywhere been used in the Vedas in the sense of some kind of 
time-unit. | 
THE Yuca.—The word Yuga has occurred in several places in“the 
Vedas, where it denotes some unit of time. As it would be convenient to 
consider this subject properly, all those references which contain the word 
Yuga or the names of any of the four Krtadi Yugas are given below. 
aati gai mW: asma u 
wr. d. 2o. 93. 2 
agag maam gma aed went ATA KAA pu 
SAAKU uit qu Aa: ATA ATA WU i 
"p.d. ?. o3. Y. 
*Maghavà (Indra) adopted the same famous name for the Stotas 


in this hwnanyuga, which the very mighty Indra had adopted when he mar- 
ched with the thunderbolt in his hand to kill Dasyu.*"—ZRkK Samhita. 


Sāyanācārya observes that the word yuga has to be taken to mean the 
four Krtadi yugas. 


fart 4 araar gar utfa wed fex: n 
FE. TY. R Y. 
gaiq ATTA THT WW 
qian STENT ANT ATTA TAT: ou 
mH. d. 4. 93. 3. 
“Oh Ašvins ! you revolve round the worlds .......... with the second 
wheel of your chariot." —Rk Samhita. "- 
Aim ATA sperata «um gā N 
erre aettert qam wafa era: u 
MG. 2 Xs. 8. 


The period can however be divided into (i) The Samhita age, (ii) The Brāhmaņic age 
and (iii) The Upanisad age. and their sub-divisions would be too many to mention. Instead 
of dividing the time into several parts for the sake of drawing a few conclusions regarding 
the astronomical knowledge of that period, itis convenient to leave it to the readers 
after simply mentioning the works from which those Vedic references have been taken, 
and that is why all these references in the Vedic period have been included. It is 
needless to say that the ‘Brahmanas’ are more ancient than thé ‘Upanisads’, and the 
*Samhitàás' and specially the Rk Sathhita are the most ancient. 


*In translating the Vedic mantras the author has strictly adhered to the original and 
nothing has been added which does not exist in tne original text. 
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* Dīrghatamā, the son of Mamatā, having grown old in the 10th yuga, became 
the charioter (in the form of Ritvik) of the Karma (action) which leads to 
Some (divine) result’”.—Rk Samhita. 

Sayana, in his commentary on the above verse, says that Dirghatama 
after happily passing his life for 10 yugas through the grace of Ashwees, 
finally attained old age. He does not state in clear words what a ‘yuga’ 
should be taken to mean, still the context of his writing suggests that it 
should be interpreted as ten krtadi yugas. 


at qt freed ogedi mue ufg emi u 
x. H. & c. X. 


*Oh God of fire (agni) ! Give riches and success to us who offer new words 
Of praise to thee for the sake of sacrifices in each yuga” .—Rk Samhita. 


ar atta: Gal oret afea qui it 
F. d. Qo, tv. 3. 
“The herbs which created by Gods in three yugas before" —Rk Samhita. 


In his commentary on the above line Sāyanācārya interpreted the word 
Triyuga as either the three yugas Krta, Tretà and Dvāpara or the three seasons 
Vasanta (Spring), Varsā (Rains) and Sarad (Autumn). 


- The same mantra occurs even in Taittiriya Samhita in the form— 
ar sre array ddvafeaqsi qur u 


Even in Vājasaneyī Samhita the same mantra is found in the following form, 
and Mabidhar, the commentator has interpreted the word *Yuga' as the three 
seasons—spring, rains and autumn :— 


ar attest: qut omar davafead qu n 


. 4 reference to the word ‘Yuga’ is made in Vājasaneyī Sarhhitā in the follow- 
ing line :— 


AMT So AACA TĪRI dē ATTA TAT N 
qr. LR. VW. 


In all these references the word yuga has undoubtedly been used to denote 
Some unit of time, but none of them clearly indicates the number of years which 
the word is supposed to denote. In the Vedanga Jyotisa, a yuga is supposed to 
be a unit of 5 years. It cannot, however, be said for certain that the word is 
definitely used in the same sense as in the above lines, nor can it be said for 
certain that it is not so used; for it will be seen later on that the names Samvat- 
sara, Parivatsara, etc., which form parts of the five-yearly yuga of the Vedanga 
Jyotisa do occur in the Vedas. 


„In the quotation ““Dirghatama became old in the tenth yuga” it is not the 
object of the writer to point out some infirmity of Dirghatama. It is clear 
that he intends to express some speciality about him; and if it be taken to mean 
units of 5 years it would on the other hand show his infirmity, as he would be 
regarded to have attained old age at fifty. Therefore, instead of assuming 
that the span of life was a thousand years, if it be assumed as of some limited 
number of years, say a hundred years, the term yuga has to be taken to mean 
at leasta period of ten years. From this and from the Rigveda quotation “We 
praise you in new terms in every yuga” , it appears that the yuga must have been 
a unit of time smaller than the span of human life, that is smaller than 100 
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years. It cannot, however, besaid that the idea of a yuga representing a much 
longer period of time, never existed. The remarks "It so happened beforein 
the divine age”, ‘the human ages of the present time” cannot emanate from a 


speaker unless he has in his mind that a yuga does indicate an abnormally long 
period of time. 


It must be said that the word yuga had no standard meaning and conse- 
quently it has to be believed that even in the Vedic times it must have had its 
meaning in the general astronomical sense of a “‘period of time after which 
„a phenomenon occurring once repeats itself in the same order". The eclipses 
of the sun and the moon which occur in some order or at certain intervals 
during a period of eighteen years, recur inthe same order and at the same 
interval, so asto be visible at some place or the other on the earth; this 
can, therefore, be said to be a sortof an ‘eclipse-yuga’ of 18 years. Itis clear 
from the Vedānga Jyotisa and from other examples that the word yuga has bene 
used in astronomy in accordance with the principle underlyingthis sense. All 
planets come together at the commencement of each of the four yugas and of 
the Mahāyuga, and after making a number of revolutions in each yuga they 
cometogether again in the beginning of thenext yuga. This period is termed 
a ‘ yuga’ and though the yuga is employed in the astronomical works in 
the sense of a period of 432,000 years or its multiples, it is found used even in 
‘its originalsense. For instance, inthe Bhataprakāšikā, a commentary by Sūrya 
Deva Yajva on the work of Aryabhata I, the following lines give the 
measures of the yugas of the nodes and aphelia of planets :— 


ara fraag: Ua aaa.. N - A484 ORY GOO. 
qasa Tām ftzagsietm: i egent AT TT. PREV EVER ECO, 


“The yuga (cycle) of thenode of Mercury consists of 35,750,224,800 years 
«and that of the sun’s apogee of 119,167,916,000 years." The number of years 
for each is of course different, which shows that the word ‘yuga’ is used in the 
above lines to denote the periodic measure of time after which a phenomenon 
recurs. Hence, after reading the Vedic verses one is inclined to think that the 
word yuga must have been used in these lines,inits original sense amd the 
measures of time indicated by the word must have been used in these lines in 
its original sense and the measures of time indicated by the word must have 
been different for different phenomena. It cannot, however, be said as to 
what was the actual measure of time and what was the recurrent phenomenon 
on which it depended; and although the definition of Mahāyuga meaning 
4,320,000 years has notcome in vogue in the Vedic age, yuga was no doubt 
used i in the sense of some very lengthy measure of time. Not” only this, but 
that the idea that the yugas were four in number was prevalent at the time of 
compilation of the three Vedas, can also be clearly seen from the line **Yà 
jātā osadhayo devebhyah triyugam purā”. 


KRTA AND OTHER WORDS OCCURRING IN THE VEDAS 


. Now the lines in which the words Krta and Tretà occur are quoted below 
from Taittirīpa Samhita :— 


ai fart ada garaftadaat wa zfavi faama: s daaa adfaraufadu: 
qanaat.. aaa.. aAa.. aea.. agaa fuge faaage 
a? aa: qig Adian apaia qaa Eene emit 


agi t 


a. a. v. 3. 3. 
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It will be seen that just as a prayer, ‘May the manes, etc., protect us’ occurs 


at the end of the stanza, the prayer "May Krtaand Dvāpara protect us? also 
does appear there. 


apa zs air alert gU RERET WU | 


at. H. 30. Wa. 
**Adinavadaría is to be offered to Krta, Kalpi to Tretā, Adhikalpi to 
Dvāpara and Sabhāsthānu to Áskanda" —Vaájasaneya Sainhità. 


The commentator Mahidhara renders 'Ādinavadarša” as one who can 
see fault known as Ādinava, and ‘Kalpi’ as one who imagines. The Taittiriya 


Brāhmaņa gives a similar but slightly different line under ‘Purusamedha’, which 
runs thus :— 


Fara anfi n tam sif n gaa ufui gue meu u 


8. 9T. 3. Y. 3. 
«A Sabhāvi should be procured for Krta, an ddinavadaréga should be offered 
to Tretā,bahihsada to Dvàpara and a sabhásthánuto Kali" —Taittiriya Bráhmana, 


This stanza names the ‘sacrificial persons’ which should be offered to 


different deities. -The commentary by Madhava gives the meanings of these 
_ terms as follows :— 


*Sabhāvi” is one who sits in the gambling hall; an *ādinavadarša” is the 
observer examiner of the game (of gambling) ; a ‘bahihsada’ is the one who 
. witnesses the game without taking part in it, anda 'sabhàsthànu' is the one 
who does not leave the hall even when no game is being played. 


The story of Hari$candra occursinthe Aitareya Brahmana. Harigcandra 
had no son. Heinvoked god Varuna to grant him a son, promising that the: 
son would be offered to him in sacrifice. He then got a son who was named 
Rohita. After some years when the son was being sacrificed, he ran away 
into aforest. After wandering in the forest for a year he returned to his village.. 
At that time, Indra, taking a human form, met him and advised him to. 
return to the forest. This happened repeatedly for four years. When 
Rohita returned again, Indra said to him‘. 


sfa: cart wate afg seh 
steam wafa md dead atrata grāfa u 
Q. at. 33. 84, 
“One who sleeps becomes Kali, one who sits becomes Dvāpara, one who 


gets up becomes Tretā, and one who becomes a wanderer attains Krta. 
Therefore keep on roving, keep on roving."—Aitareya Brāhmaņa. 


Šš Ad: tat n gt aa aaa dazu wf: au anagem: N 


a. st. 3. we ?t. 
**The four stomas are Krta and five are Kali and hence the Jyotistoma 
sacrifice should be Catustoma’’—Taittiriya Bráhmana. 


This gives a limit to the number of *stomas' i.e. (oblations). Some say five 
and some only four. Offering five would be Kali which is bad and offering 


four would be Krta which is good, and that is why the rule of offering 
four has been stipulated. | 


Tt can not be proved that the words K rta, etc. have been used in the definite 
of time; still the idea that they represent four deities is quite 
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clear from the above sentences. Similarly, the belief that Krta indicated 
something good, and others were increasingly inferior, Kali being the worst, 
is also indicated in these sentences. As it is evident from several lines in the 
Vedas that yugas were regarded as units of time and they were believed to be 
four in number, there is no doubt that the origin of the deeply rooted views 
about the yugas in the post-Vedic age lies in these very lines from the Vedas 
in which the terms Krta and others occur. The word Dvāpara occurs in 
Gopatha Bráhmana (1:28) in the sense of a unit of time. 


THE FIVE-YEAR CYCLE 


In the Vedānga Jyotisa the yuga is taken to be a cycle of five years. The 
names of these years are Samvatsara, Parivatsara, Idávatsara; Anuyatsara 
and Idvatsara. Although these names do not occur in the Vedánga Jyotisa 
itself, there is no doubt that these were the names of the years, in as much 
As they occur in the Vedas, and writers like Garga and others have given 
these very names. Let us see what the Vedas state about this :— 


dan qug: asaigar: mati TAT N 
aama: Afad utem agga: cael 11 
HW. d. 6. o3. V, C. 

It can not be definitely said that the words Samvatsara and Parivatsasa 
have been given in this verse to show that this is the correct order of the 
names, still it is certain that the names did occur in this very order. And 
looking into the fact that when any thing is to be said about the year in a ge- 
neral sense, the word year is generally rendered in the Rigveda by some such 
words as Sarad, Hemanta, etc. which denote a season, it is thought that 
the above words must be the names of two of the years comprising the 


five-year cycle. The word Parivátsara, however, occurs in the Rigveda at 


one more place (10-62-2); the names of the other three years are nowhere 
to be found. 


darada ufegeavtertaraene tlg eter aegūfa 
qr. d. qq. Yy. 


H N a 5 
sema quifasit afena araara- 
Fearas nana fait daaa afaa u 
M > at. d. 3o. £&. M. 


This mantra occurs in Purusamedha and states what particular kinds 
Of women are to be offered to Sarhvatsara, Parivatsara, Idāvatsara, Idvat- 
‘sara and Vatsara. In both the mantras from Vājasaneyī Samhita, the order 
of the names of five yearsis the same. The second mantras mention the name 
Sarmvatsara again after giving the five names beginning with Sarivatsara. 


The Taittirtya Brāhmaņa gives the following lines :— 
sfsrafa arm: mia: sfera dus purae me d supeque | 
d. am. t. Y. Yo. 
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. “Agni (fire) is the Sarhvatsara, Aditya (the sun) the Parivatsara, 
Candramā (the moon) the Idāvatsara, and Vayu (wind) the Anuvatsara.’” 
—Taittiriya Brāhmaņa. 


i These lines mention only four names. Of these, the first three are given 
in the same order as in the Vājasaneyī Sarhhitā and the fourth is Anuvatsara. 
which is different therefrom. 


- Taittiriya Brāhmaņa says, 
daaa qafi | gfraeatramfammtai | gamata 11 
Szenen | exu faai 11 darcy faat 11 
d. 3T. 3. v. % 


An almost equivalent quotation from the Vājasaneyī Samhità has already 
been given above. Both of them give the same order of year-names; there is, 
however, some difference in respect of the animals to be offered in the sacri- 
fice. Even in these lines there is the repetition of the name Samvatsara at 
the end after the mention of the usual five names. 


daemafe aada i saana anfa || szafa aerate t 
gd. at. 3. o. Y, 


A similar quotation from the Vājasaneyī Sarhità has been given above. 
This gives the additional name of Jduvatsara as the fourth year, thus making 
the total period consisting of six years. 

Mādhavācārya, however, interpretes Iduvastsara as a synonym for Anu- 
vatsara. 

Apart from this the names like Samvatsara, Parivatsara and other names. 
are found in many places in the Taittiriya and Vājasaneyī Vedas. 


These passages mention a varying number of years, some of them men- 
tion five, others six, whilé some others only four and these too have been 
given in a different order every time. It cannot be definitely said whether 
these represent the five yearly cycle which was current in the Vedānga 
Jyotisa age. However, the reference to the 5-year cycle and the names of 
years comprising it in the post-Vedic works which occurs at several places 
must have had some support of tradition. 


In short, it seems that a system, similar in many respects to the 5-year 
cycle system of the Vedānga Jyotisa must have been in use in the Vedic age. 


THE YEAR 


Let us now consider the connotation of the two terms, the year and the 
month. The word Vars: which at present denotes a unit of 364 or 365 days 
or some such interval, is not found in the same sense in the Rk-Yaju-Sam- 
hitās or the Aitareya, the Taittirīya, the Tandya or the Gopatha Brāhmaņas, 
but it does occur in the Satapatha Brāhmaga (2-2-3). In Rigveda, the names 
Of seaons like Sarad have been for use denoting a year. Similarly, the words 
Sarhvatsara and Parivatsara are found so used in some places. In both the 
versions of the Yajurveda words like Sarad and Hemanta have not only been 
used several times in the sense of a year, but the word Sarhvatsara appears to 
have been used much more frequently. The word ‘hdyana’ has been used in 
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the sense of a year in the Gopatha Brahmana (6-17). The word 'samā” has 
also been used in the sense of a year in the Vājasaneyī and Rk Sarhhitàs, The 
following mantras may be cited in this respect :— 


adr Afnan TH MAMA: o apod. La: vg. 
gādāgraifa fafa aad AAT WaT. A. 'o. 40.2. 
amai ATA ref Grow. Qo. GH. V. 


Months were Lunar 


It was but natural that in the Vedic age the months were lunar, and it 
is needless to give here any quotations in support of this. Some of them 
will be given when the study of the ‘month’ would be exclusively taken up. 
The term *Pūrņamāsī” which is applied to full moon days and which literally 
means “the tithi on which the month ends” is well known. It has already 
been pointed out that the term *mása? which was originally a synonym for 
the moon was later applied to the time-unit of a month. No convenient 
means is available for measuring a solar month like the lunar one, which 
is naturally measured by the moon. ‘The measure of a solar month can 
generally be known only by calculations. "Therefore, it is clear that at the 
beginning man must have adopted the lunar month for their use and that 
the solar month came into being afterwards. 


The Year was Solar 


The first impression would be that because the months* were lunar, 
the year also must have been lunar. ]t is, therefore, to be considered 
whether the year was a lunar or a solar one ; and if solar, whether it was 
sidereal or tropical. The following quotations clearly mention the measure 
of a year in terms of days or months. 


AINA esq! grama ANAT: Wo dar SS. 
au. $. VW. s. 


«Dhrtavrata (Varuna) knows the twelve months ; (and) the animals 
created during that period ; (and) he knows (the intercalary month) which 
is created (near the twelve months)"— Rk Samhita. 


Although the word ‘intercalary’ has not been explicitly stated here, it 
is clear from the context that the intercalary month is intended and this 
‘Re’ is rendered in this very sense traditionally. The western scholars also 
accept this sense. That the year commonly consists of.twelve months has 
been clearly stated in this Rc. : 


great agema gala aa ufegrqaen u 
S at amt fam aa aca sre fuere arg; N 
Æ. wd. 9. 94%. RR. 


*This statement may appear vague, because only the term ‘year’ is under consideration ` 
here. A study of the civil, lunar and solar months will be taken up later. 
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“The wheel (of time) having twelve spokes revolve round the heavens, 
but it does not wear out. Oh Agni! 720 pairs of sons ride this wheel’ — 
Rk. Samhita. : 


aean san o rem om s afaka n 
afeat fana a staatsfaat: afed maama: n 
R. F. 2. PEW. vu. 
«Twelve spoke-boards, one wheel, three navels. Who understands 


these? In these there are 360 Sankus (rods) put in like pegs which do not get 
loosened"— Rk. Samhità. 


Tt is clear that this curious description refers to the year, the 12 months 
are the twelve spokes of the wheel and the 360 days are the 360 Nails. ‘The 
day and night! is a couple and 360 such couples give the number 720. 

aara ATA THI TATU TA THEITTIAT su UE 
agaa mra quemar dadie ger car i 
d.d. 2. v. £v. 
«Oh Soma (Juice)! You are taken in by the 'upayāma” (i.e. a dish, a 


pan), You are Madhu, you are Madhava, you are Sukra, etc.”—Taittiriya, 
Samhita. 


This gives the following names of the twelve months ; Madhu, Madhava, 
Sukra, Suci, Nabhas, Nabhasya, Isa, Ūrja, Sahas, Sahasya, Tapas and 
Tapasya, It also gives Samsarpa as the name of the intercalary month. 
Madhavacarya, while commenting on the above lines, observes that the 
word Arhhaspati means the suppressed Or decayed month. 

"qud IGA aiea wee qeu Gerad qua Tuturg ATT: 

qq Eta SUCI KZT AKTI dufqe gg qued areas Sere a 

d. a. Y. Y. t. 

«Madhu and Madhava are the (two) months* of spring ; Sukra and Suci 
of summer ; Nabhas and Nabhasya of the rainy season ; Isa and Ürja of 
autumn ; Sahas and Sahasya of late autumn ; and Tapas and Tapasya of 
sisira (winter)— Taittirīpa Samhita.” 

TST fera: CATT GS ar Ta: dung ...... 

grew rrr feta: FIA Tre ATM: dam: ...... 

sūta Iris fra: cup IARNA: ARAT: ...... 

dari fap FRA AT AMATU aA- 


l *The word ‘Rtu’ appears to have been used in sense of a ‘month’ in the original. 


19 


THE VEDIC PERIOD : - 1 
GATT: darat Mrūd......ugldafā vrat- 
atfaa: ereaafa afacdatan: aaat:...... 


famed uA feta: cate fa aT 
ara dier caret Ava: au emu Ji . 
o d.d. X. 4. w. 
«One should remain consecrated for six nights, because there are six sea 
sons in a yYear............. Consecration should be observed for twelve nights 
b cause there are twelve months in a year............ Consecration should las 
for 13 nights because the year has 13 months* etc.” —Taittiriya Samhita. 
eem wife anfa fisa eitatareadt: ERRA TTU: 
q. d. v. v. 9. 
“It has 360 ‘Stotriyas’ because the year has so many nights."— Taittiiriy 
Sanhitā. . 
SATHANA ATs CaATTAT ATS NUT EUR 
qama Tare cattarmētitfa TAT... 


AAG... AAR... FW. ST.. IEA.. ARITA... 


AVATA.. AZTIA CAT | qr. d. 9. 3o. 
“(Oh Ritugraha !) You have been adopted by *Upayàma' (i.e. a dish)lfoi 
the Madhu............. »—Vājasaneyī Samhita. | ^ 


Some ofthe lines quoted from Taittiriya Samhita (1:4:14) are almost 
similar to those given above. These contain similar names of the-twelve 
months of the year, viz., Madhu, Mādhava, etc., but the last verse names the 
thirteenth month as ‘Amhaspati’. ` 

The quotations ‘“Madhusca Madhavasca............ " from  Taittiriya 
Samhita are found in Vājasaneyī Samhita also (see 13. 25, 14.6,15,16,27 
and 15,57). 


W WWW atg Tq cael Afa carer Rf- 


TU target feared euet qr. d. S3. 30. 
Rd CHIETI THAT CHIZT TATU CIT YA * 3 

THAT AMG TAT qaaa KATĀUTA Cu El 

TATE ARS CET ARCA CATT TT EIRT 


AIA Tae BATA erm UN 
at. 8. 33. 3%. 


*The translation of the above passage has been partly omitted in the text because it is 
not necessary for explaining the point. It is now given in full below. 

** One should remain consecrated for 15 nights. Half a month has'15 nights. A year - 
is made up of half-months, Remain consecrated for 24 nights, because 24 half-months 
make a year. Remain consecrated for 30 nights, because thirty -4ksaras make the 
Virāt. One should remain consecrated for a month because a month is a year". Here a 
distinction is made between 30 days and a month. Similarly, looking to the reasons 
put forward for the observance of a period of a particular number of niglīts, 
one would expect the author to recommend the adoption of a period of 30 nigh's, on the. 
plea that a month consists of 30 nights, but it is not so stated. Hence it appears 
beyond doubt that in the Vedic age, the lunar month was known to be slightly shorter : 
than the period of thirty Sāvana (civil) days. 


2 DGO/59 3: 
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The above lines first give the terms Samsarpa, Malimluca (now usually 
given as a synonym for the intercalary month) followed by Madhu and other 
names of 12 months, and then comes the thirteenth name ‘Amhaspati’. This 


shows that Samsarpa, Malimluca and Amhaspati must have some differences 
in their meanings. 


d HAAATA TATA TAA ATA Krafaad 
` G. 3T. 3. %. 


“They purchased ‘Soma’ juice from the thirteenth month, and hence the 
thirteenth month is censurable" .——Aitareyg Bràhmana. 


athra dura fa afters Gata... Ma u d 
amfa finfara decrees: Ū. at: v. o. 


«A year has 360 days, a year has 720 days and nights together”. 


gamei TAT eat 3 amefa o aN at TT AAT N aT: d 
am ma aval ai EAA GU ARTAN ARIN — GUT WT ENEN 
faradu emer faved u á at. 3. 5. 3. 


«Should the reins in a horse-sacrifice be twelve cubits in length or 
thirteen? The year consisting of (six) seasons is a kind of bullcck whose 
hunch is the thirteenth month. The horse-sacrifice is the best of all 
sacrifices. The year in theform of a bullock has got a hunch (in the form 
of the 13th month)’’.—Aitareya Brāhmaņa. 


Itis clear from the above quotations that the year was solar in the Vedic age. 
The natural means of measuring a year used to be one complete cycle of 
seasons, just as the natural means of measuring a day was the period between 
two consecutive sunrises or that for measuring a month used to be the period 
between two fullmoons. The year as a unit of time could not have come into 
existence if seasons were not to exist. It is, therefore, obvious that the year 
must have been solar. During the earliest stages of observation, the seasons 
were naturally supposed to recur after 12 lunar months. Although, one com- 
plete cycle of seasons required 1] days more than 12 lunar months, it must 
have been difficult to guess this correct measure in the beginning and one 
year must have been supposed to consist of 12 lunar months for a considerable 
period of time. As a result of this supposition, however, the month which 
used to fall in summer must have shifted to occur in winter and later on in the 
rainy season and thus have gradually receded through all the seasons. Every 
month of that calendar, like the Muharram of the Muslims, was bound to pass 
tbrough all the seasons, thus completing a revolution in 33 years. After the 
passage of several such cycles of 33 years, it must possibly have occurred to 
people to insert an intercalary month; and the fact that such an intercalary 
month used to be reckoned in the Vedic times goes to prove that the year was 
solar in those days. This may appear very trivial today, but it certainly was 
no ordinary matter that our people conceived the idea of inserting an inter- 


calary month in those days of hoary antiquity. Asa matter of fact it is 
extremely significant. 
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The ancient Romans who at one time were a very powerful nation used to 
regard a Year as consisting of 10 months for quite a longtime. Someof those 
parts of the Vedas which contain references to intercalary months were com- 
piled before 1500 B. C. Even European scholars accept this view. The 
reference to intercalary months has not been made in such passages as a matter 
of special or unusual interest. It, therefore, appears that the īdea had become 
a matter of common experience long before that time. 


Now there is no clue to find out the number of months that used to lapse 
before the intercalary month was inserted. Accordingto the current practice 
an intercalary month is inserted after about 32 ar 33 months by mean reckoning. 
The figure would vary by a month or two if true motions arē taken. Even 
then it occurs after 32 or 33 months on an average. It used to occur after 30 
months according to the Vedanga Jyotiga. It is not known aftēr how many 
months an intercalary month used to occur in the Vedic age. However, 
there must have been some rule for this. 


The terms *Malimluca', *Sarhsarpa” and ‘Arbhaspati’ occur in the lines 
guoted above. The following lines show that the intercalary month is known 
as ‘Malimluca’. 


qam sfa Ararats: emt nier: 
—aa: 
a lunar month which is skipped over by the sun is known as Malimluca" 
—Vyasa. 
á rag areis eusarfacreran aeea- Tara: 
iig. 
“When the sun is found to cross only one Rāšiin two months the former is 
called the Malimluca and the latter the Suddha or proper'*—Maitreya Sutra. 


The terms Sarhsarpa and Arirhaspati are defined as : 
ardrfafgdzidt darter TAT 
—atnedfgaT. 
This shows that tlie Asamkranti or intercalary month was called *Samsarpa? 
and the Dvisamkranti or missing month as ‘Ashhaspati’. 


The author of Muhūrta Cintamani has, in Chapter I, verse 47, described l 


the characteristics of the above two months as follows :-- 


‘When missing month occurs, two intercalary nionths also occur in that 
year. The one preceding it is to be known as Sarhsarpa and the one following 


it as Amhaspati . It isnot known if the terms carried some such meaning 
in the Vedic age. 


It has been shown that the year was solar. Whether it was tropical solar. 


or sidereal solar will be considered later on. 


THE MEASURES OF SAYANA LUNAR AND SOLAR YEARS 


Let us see whether any kind of year other than the solar was in use. Out 
of the five astronomical measures of time viz. Savana (sacrificial), lunar, solar, 
sidereal and Jovian, no description of either the sidereal or the Jovian pa 
is found in clear or even in implicit terms in the Vedic literature. he 
remaining three terms will now be considered. , 

A 
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The period between two consecutive sunrises is known as Sāvana day. 
The term Sāvana has its origin in the ‘Soma-sacrifice’. In a ‘soma sacrifice'the 
‘soma’ juice has three 'savanas' i.e., it is offered three times during the period 
of *a day and a night”. This idea is expressed by Mādhavācārya in his work 
Kāla Mādhava” as follows ¿=+ 


AAATEASATAITAH: MAT KAA qme | 


Therefore, that which pertains to ‘savana’ is sāvana, that pertaining to 
er (moon) is cāndra and that which pertains to the sun is ‘saura’ (i.e. 
solar) 

The soma-sacrifice which is completed in one day of 24 hours is known as 
‘aha’ in the Vedas (and it appears that the day also used to be known as ‘aha’). 
A group of such six ‘aha’s is known as ‘sadaha’ and five such sadahas 
make a ‘masa’ or a month. Several such sadahas and māsas are required to 
be observed in a samvatsara-satra i.e. an antiüal sacrifice; and all of them 
together make 360 days. (In addition to these, the visuvān or equinoctial 
day falls in the midst of these days.) Mādhavācārya says :— 


aaam: qu. dapi agag: alaaa aves (siam qur: Weg... 
Guga dasa ust Na: d ARa tA: «red aurem ou 


PISARA. 

This and other similar quotations go to show that the ‘Savana’ year was in 
use for sacrificial purposes; and it must have been in use in day to day affairs, 
for it was easier to measure it than the solar or the lunar year. 

It has already been shown on page 17 that the months were lunar; conse- 
quently a lunar year also must have been in vogue. Its congruance with the 


solar prin however, used to be made up by the insertion of an intercalary 
mont 


It seems to have come to notice that the lunar year did not consist of 360 
days but was somewhat shorter. 


Proofs have already been adduced (see foot-note on page 19) in support 
of the argument that a lunar month was noticed to be not exactly equal to 
30 days. There is a sacrifice known as Utsargindmayana which is another 
form of Gavdmayana sacrifice. A stanza from the Taittiriya Samhita relat- 
ing to it quotes the line. 


Hen ated are enata . 
dq. d. 6. 4. &. 


meaning “a day is omitted after some sadahas and māsas are observed ". 
It indicates the circumstances under which a day is to be omitted during 
the period when a sacrifice continues. Because a lunar month is equivalent 
to 29% days, two such months would be equivalent to 59 days. "Therefore, 
if a ‘sadaha’ sacrifice is commenced on the first day of a lunar month, the 
second lunar month would end one day earlier than the completion of two 
sacrificial months (i.e. 60 days). The sacrificial priests, after actually notic- 
ing this discrepancy, must have felt the need for omitting* one day from one 


* Mādhavācārya writes about this ‘omission’ in Kālamādhava :— 
graat saat Aaf RR fae — diga issue 
fiat saucama 4 fagra vaca agma urā  sfeemaefemghr 
amamfzam fada n aa wage —— sraunfaa 
(aaa dagga...) sa ou 
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of the sadahas and this must have resulted in the introduction of the 
‘utsargindmayana’ sacrifice. 


The reason for omitting a day has bešā given in the Tandya Brākmaņa | 
as follows :— 


qur à gece vada race: 
i at. qt. 4. Ro. R. 


“If a day is not oig "the year will swell like the bellows made of 
leather". 


The line ‘utsrijyam notsrijyā” given in the stanza following the one in 
which the lines quoted above occur shows that the Brahmavadins held ` 
deliberations for several days on the question as to whether to omit a day 
or not, and it was but natural that it so happened. It can not, however, 
be clearly understood as to how many days used to be left out during a 
year ; still the idea that a lunar year consisting of 12 lunar months was shorter 
than 360 days was no doubt prominent in it. In short it may be stated that 
the civil, the lunar and the solar years were in vogue in the Vedic age. 


THE AYANAS 


Let us now consider the ayanas. Ayanas are two — the Uttarayana 
and the Daksinayana. There appear to be two views regarding the period 
of time to be indicated by them and the sun's position at those times. The 
authors of Siddhàntic Astronomy are, however, unequivocal on this point. 
The two terms have clearly been defined by them, viz., the period of the sun's 
movement from the beginning of Capricornus to that of Cancer is known 
as Udagāyana and that from Cancer to Capricornus as the Dakginayana. 
If the sun be observed on any consecutive four or five days during Uda- 
gāyana at the time of rising or at any other fixed time, it would every day 
be found at a point shifted to the north as compared with its position on 
the preceding day, irrespective of whether the sun is at the north or south of 
the celestial equator. During Daksinayana the sun is found to be moving 
from north to south. According to some writers Udagayana in the northern 
hemisphere is the period from the beginning of Sisira to the end of Grīsma, 
and according to some others it is from the middle of Hemanta to the 
middle of Grisma. The above astronomical meaning of Udagayana has 
generally been accepted in all modern works, but the word 'ayana' appears 


to have been carrying a different sense in early days. Satapatha Brāhmaņa 
contains the following :— 


ei ater qui: 1 d dar waa: uud: afea frad...a (qe:) ssremda à 
"aq afg wafa. sra afamada faga afg wafa. 
aa. AT. 2. 9. 3. 
The words Udagāyana and Daksiņāyana have not been explicitly used ` 


here, but it is simply stated that the sun 4s said to be entering the region 
of gods when it turns north and the spring, summer and the rainy seasons 
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are stated to be the seasons belonging to the gods. It, therefore, appears 
that the interpretation in vogue was that Udagāyana denoted the period 
during which the sun kept to the north of equator, and Daksinayana, the 
one during which it kept to the south. 


Some astronomical Samhita works appear to use the term ‘ayanas’ in 
this very sense, for they speak of the Udagāyana as the day of the gods ; 
and to the gods residing onthe Mount Meru, the sun in its northward course 
is continuously visible for six months, which shows that the term Udagāyana 
is to be applied to the continuous position of the sun to the north of the 
equator. The Bhāgavata also gives the same meaning. 


amnia: sonra aia cata 


* 


d.d. du. 


In the above line of Taittirīpa Samhità it has been stated that the sun 
moves towards the south for six months, and towards the north for another 
six months. An extract from Nirukta regarding the progress of the soul 
after death has been quoted in the succeeding pages (see paragraph on Niruka 
infra) and itrefers to the sun’s northward and southward motion. A similar 
description is found in most of the Upanigads, but it is all in a. general 
sense. With the exception of the above quotation from the Satapatha 
- Brāhmaņa, nowhere in the Vedas any reference has been found that clearly 
shows what measure of time was denoted by the word ‘ayana’. The words 
Udagayana and Uttarāyaņa occur in the Maitrāyaņī-Upanisad and in the 
following lines from the Nārāyaņa Upanigad (anuvak 80). 


Uu. rep wetua tetra alga menaces «nd sescpqut aferd spit 
faeta algai sen sra aqata. 
ATS watt. Aq. Co, 


Excepting these two works, all others have generally used the words 
Devayāna and Devaloka for Udagāyana, and Pitryana and Pitrloka for 
Daksināyana. Nothing can definitely be said as to whether these words 
carried the same meaning as the word ‘ayana’ in the Satapatha Brāhmaņa 
or whether it was used also in the other sense in some other places, and 
as to which of the two was more ancient and when the other sense came 
into vogue, There is, however, no ambiguity about the interpretation of the 
ayanas as given by the astronomical works as quoted above, and this is 
found in all works on astronomy and is generally accepted gt present. 


SEASONS 


Let us now consider the question of seasons. This has already been 
partially discussed above. 


The names of seasons like Sarad and Hemanta occur at many places 
in Rk Samhita. The word ‘Rtu’, however, does not occur by itself as fre- 
quently in the Rk Samhita, as it does in both the schools of Yajurveda 
and Bahvrca Brahmana. The Rigveda Samhita does not on the whole 
appear to attach much importance to the seasons. The 28th and 29th sections 
of the 3rd chapter of the 5th astaka of Rk-Samhita give about 50 to 60 sentences 
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in which prayers to gods like ‘Sam na Indrāgnī bhavatāri” meaning ‘may 
gods Indra and Agni bless us’ are found but nowhere is found a sirigle sentence 
to the effect that the year, seasons, months and naksatras may bless 
one. One would expect to find in an equal number of stanzas in the Yajur feda 
at least some stanzas devoted to prayers to seasons. 


Number of Seasons 


Excepting the Rk Samhita all other Vedic works mention six as the 
number of seasons at various places, and at many of these places the names 
of all the seasons have been mentioned collectively (see Tai. Sam. 4. 3. 23 
5. 6. 23 ; 7. 5. 14 ; etc. Some of the places have already been pointed out 
above). : ' 

At several places however it is stated that the seasons are five in number : 
for instance, 


GANA AAA (24 ga RAT: HAT: 
d. 9i. 3. V. Yo. 


“Sacrifice should be performed in five Saradiyas (i.e. seasons). ......... 
because a year has 5 seasons". Since the year was supposed to have five 
seasons, it seems that Hemanta and Sisira formed one season. The following 
line may be seen for this purpose. 


gum dudar Fahad: cum. 
g. WT. 9.9. 


“Twelve months comprise five seasons of which Hemanta and Šišira 
together form one". 


Even from the Taittirtya Samhita, Taittiriya Brāhmaņa and Satapatha 
Brāhmaņa it is seen that when the year was supposed to have five seasons, 
Hemanta and Sigira were taken together to form one. Even Mādhavācārya 
observes (under ‘determination of seasons’ in Kāla Madhava) that in such cases 
the season of Sigira should be included in Hemanta and cites authorities in 
support of his argument. In some rare places (see Satapatha Brāhmaņa. 
3. 4, 4. 17.) the seasons are said to be three in number. 

The First Season 


In the Vedas, wherever all the six seasons are mentioned collectively, 
they are found to begin with Spring. In addition there are explicit state- 
ments that Spring is the chief season, e.g. * 


"TW Wr agai ou agaa: n 
d. ar. $. $. R. &, 6. 
«Spring is the mouth of the seasons." 
qur d (datumu) aaa: fare: a atest afer: qun ou Gur 
TTB MU TTA: que ou Pug Wed ou 
d. WT. 3. 2o. Y, t. 
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“The spring is the head (of the year) ; the summer is the right wing ; 
the monsoon forms the tail ; autumn the left wing, and winter the central 
part.” 

Similar statements are found at two more places. Here Hemanta is 
stated to be the middle of the year, and the rainy season its tail. 


If the year be compared to a bird, the following chart would correctly 
represent the position stated above ; 


(Mouth) 
Spring 


(Left wing) (Belly) (Right wing) 
Autumn Winter Summer 


(Tail) 
Monsoon U 


Commencement of Seasons 
gaudtusagara wafa Mfg age uggmi aed * 
TELNR 


«Two faced is the vessel of seasons ; who knows which one is the mouth 
of the seasons ?" 


This remark seems to suggest that none can know when a particular 
Season commences. And that is correct. The seasons depend upon the 
sun's position. If in a certain year a solar month begins, say, simultane- 
ously with a lunar month, it would in the following year commence from 
the 12th day of the light half and in the subsequent year from the 8th day 
of the dark half. Therefore, the commencement of a season with respect 
to the tithi is irregular. Not only this, but it is somewhat irregular with 
respect to the sidereal solar month also. At present rains start within 4 or 
5 days of either ahead or after the beginning of the nirayana Mrga naksatra. 
The commencing day of a season varies from place to place also ; it is, of , 
course, obvious that the variation would be about five toten days ; stillit 
was but natural for the ancients to express their thoughts as in the above | 
quotation. 


It would be very difficult to obtain an accurate knowledge of the transi- 
tion moments of two half-months or those of the seasons in the absence 
of an accurate knowledge of the motions of the luminaries and of the means 
of measuring time. The following myth will show how difficult it was for 
the primitive man to note the ending moments of the full moon and the 
new moon as also the ending of one season and the beginning of the next. 


NAMIE Jus: agaaa quer faadg: a d wax ga semfaeaedmiu 
qabaga: ift dtotareit araratear agen a aua x fum: quw d 
a weeded Adigai qrofussrefir gru etat eiut aalas- 
amq: Ghia datatamg a a deim waa a Adama» 

. tatgaiaradqaria eta RAST RER: n 35 0 
ma. Wr. 0. R. R. 
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«After mankind was created by Prajāpati, his parvas (knuckles) became 
loose. The sarhvatsara (year) itself represented the Prajāpati. The two 
‘points’ of day and night i.e. twilight, the full moon and the new moon, and 
the commencement of seasons—these are his parvas. The gods diagonised 
the disorder. They cured the ‘joints’ of day and night and set them in their 
correct places by maintenance of agnihotras (sacred fires). The full and the 
new moons were correctly adjusted by the Paurnamdsesti and Darsesti and 
the ‘joints’ of the séasons were set right By means of the 'Cāturmāsyayajīta 
(i.e. four monthly sacrifices)". 


This story points to some kind of the association of the knowledge of 
time with the sacrificial system. 


THE MONTHS 


Let us now consider the question of the month. It has already been 
dealt with at some length in the course of the discussion under the heading 
*The Wear. Madhu and other names of months have already appeared in 
the foregoing discussion. In addition to this, some more names are found 
in Taittirtya Brāhmaņa and they are now being given in the following quota- 
tions which include = different names of seasons and half-months also :— 


stt qarg N afana qarapa aiaia zfa n qu ga ag u 
Ue ga imm: n GU MEAT aa TE Tum m gaeitfinatg: safa: 
GATT AM GU Ga aa CRA A ABTA: 4 UN RTT: US AAT: N 


d. WT. 3. to. €. 


The half-months referred to above are given in the following list. These 
are the names s the 24 RI € in one e y: I ģ. s 
T TE: aG 


afa 
efi gafasāa gat a ra: uz auta: " CA 
4]: Sah A 
E » sitat sif: Pal cer ta: T eredi rame ape. ula AFI. 


T manfaatga afavītar: ( amr 
smiqfast Ran ata: eos u NDVI 
scart Lo aie A. i à go. 8, IS BOW 


os14 n gta xir. xev f A 0 KTS 
e fhen 


2354: „These ames of 24 halemouths occurring in a year. m) (7-297 MS 
Following is s bete of names ki months, 13 da as hs a 1%: M), ae 
» A. 
$7 VY ^ secte: TA farataafafag n p a: paya 
PIAN XAT | mÈ: faded darat u $- Aa : 
aM. may: dw dw ag agana n ord RA sw: 
PILAR AA ņa. da "AIK Kadrs 
RA . te. t. 13 HEX 


»F\5 | It contains 13 names, apparently including that of the intercalary 


month. 
wf: qu Rp wes! 
d. "I. 3. to. ?. 
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This appears to be the list of six seasons. It may possibly be inter- 
preted as the three seasons (of the year) viz., Agni (Fire), Sürya (The Sun) 
and Candramā (The Moon). 


At the end, the ‘sarnvatsara’ (year) is declared to be representing the 
Prajāpati in the following :— 


sania: dat agra: 
l qd. T. 3. o. %. 
Names of Months 
(Madhvādi and Caitrādi systems) 


It can clearly be seen that the Madhvādi and Arunadi systems of names 
have à close association with the seasons and not with the naksatras. These 
names are not found in the Rigveda Samhitā, But the Brāhamaņic works 
of the Aitareya, the Taittirīya and the Vajasaneyi Samhitās appear to attach 
considerable importance to Madhu and other names. In these works, 
however, one does not come across terms like Caitrī etc., involving nakgatras 
and having for their derivations such definitions as these : 


(i) That the full moon day on which the moon becomes full near the 
star Citra (Spica) is to be termed Caitrī-Pūrņimā, and 


(ii) That lunar month in which the Caitri-Pürnimà occurs, is termed 
Caitra. 


To come to know that the moon always becomes full near particular 
naksatras is the first stage ; that introduction of names like Caitrī, Vaišākhī, 
etc. for these full-moon nights after a lapse of time is the second stage and the 
third stage is the establishment of a complete nomenclature to start with, 
as being governed by the rule ** Sāsmin Paurnamasiti? (Panini 4-2-21) meaning 
* it is so called, because the full moon night of that name falls in that month”. 
The names of naksatras are found in all the above mentioned Vedasat 
many places ; but it is only at two places that the moon has been explicitly 
mentioned as becoming full near a star. The passages are quoted below. 


These occur in the following stanzas from Taittirīya Samhità, which also 
contains references to time-units in the discussion of tbe problem, regarding 
the time when one should consecrate oneself for the annual sacrifice known 
as ‘Gavd-mayana’ and that is why it is quoted here in full. 


GATT afar eri sacar d dqereer wat qaefermaurt 
qr uq gaia aafa meme duse mu disia std aT uq darani 
Z gatagati gtaddsatramargg Wadi SI qt ug duereuiweled Z «Tem 
didm waa: maqina AACE ar va $. u due 
META qaa Ga daeremeeg dieta quies frat aa iA fagaieturrā 
fagina dieere at useiuere kangin Haat Uu KARTI 
die vex at area fal wafa ages quera Tiar dier Aaea 
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wur aT ddgtegi a gar gāfa quia x ou gaTā gen aga viu 

mat afad d qara sfascia aafasa cust amadas ata 

aeni aiaa A amn sta am Ma adfan ` 
d.dvvs 


«Those who are desirous of performing a 'samvatsara' (yearly) sacrifice 
should consecrate themselves on the Ekāstakā tithi. The Ekāstakā is the 
wife of the sarhvatsara himself. He dwells with her on that night. Hence, 
such people (as are consecrated on the Ekātsakā Tithi) are taken as con- 
secrated in the very beginning of the year. 


Those who become consecrated on the Ekastaka day get ‘consecrated’ 
against the troubles of the year. Their seasons bear the names of last two 
seasons. Those who consecrate themselves on the Ekāstakā day become 
consecrated against the ‘confusions’ of the year. The year becomes disin- 
tegrated for them. Their seasons bear the last two names of tlhe list. One: 
should get consecrated on the full moon day of the Phālguna, because 
Phalguna full moon is the ‘mouth’ of the year. Hence, (such people) are: 
taken as consecrated from the very beginning of the year. But such péople 
have to accept one ‘nirya’ (draw back) viz. that the ‘Visuvan’ (equinox) 
occurs in the cloudy season (sānmedhya). Hence, one should consecrate in 
the Citra-full-moon day. The Citrā-full-moon day .is the ‘mouth” 
of the year. Hence, those (who commence their sacrifice on this day) are: 
said to be consecrated from the ‘mouth’ of the year. This involves no draw- 
back. One should pass through consecration on the 4th day before the full 
moon day, thereby, they secure the kraya i.e. the purchase of soma juice. 
Thereby they avoid making the Ekāstakā fruitless. They secure the occasion 
for extracting the soma juice in the ‘former half-month’ and secure the 
proper position of the half-month and the months also. They rise in the. 
former half-month and the herbs and trees grow after them. They (i.e. sac- 
rificers) get fame as prosperous persons and consequently all prosper”. 


This passage also occurs in the T: āndya Brāhmaņa (5. 9) of Sàma Veda. 
It, however, contains a few different words and one or two different 
sentences*. 


The words ‘Phalguni Pūrņamāsa” and ‘Citra Pūrnamāsa” occur in the 
above passage. They only mean the full moon nights associated with the 
stars Phalguni and Citra. It should be noted that neither the words. 
Phālguna and Caitra nor the terms Phālgunī and Caitri occur therein. 

aqi: EMAC TMNT UST iaaa vifa dqenug aT quer u. 
qfeza wa daar uo ota afan wereneredi u garā 
START Ula: uero a gquieerpd N aaa va dana u 
qaa wafa n 

aq. aT. 9.9.7 5. 


*The Tāndya Brāhmaņa mentions one more draw back of the Ekāstkā in the words 
“aponabhinandantobhyavayanti”, meaning the sacrificers do not salute water before taking 
on ‘avabhritha” bath and the word “sammedha’, which has been used for sānmedhya,. 
renders it as ‘‘on a cloudy day”. * 
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_ “Fire should not be kindled on the Pūrva Phalgunī nights ;' (since) Pūrva 
Phalguni is the last night of the year. It should be kindled on the Uttara 
Phalgunī. This is the first night of the year.” 


Although the word ‘full moon night’ is not explicitly mentioned here, still 
the full moon night when the Pūrva Phalguni stars come together with the 
full moon, appears to be implied in it, That the moon becomes full near 
the Phalguni naksatra is the idea suggested by these words. However, not 
«Only the word Phālguna does not occur in it, but even the word *'Phalguni- 
„purņamāsa”” does not occur init as it does in the lines quoted above from the 
Samhita. 

The above lines show that the phenomenon of the moon becoming full 
near certain stars had been noticed in the times of Taittirīya Samhità and 
Brahmana. Still it must be remembered that the names Caitra etc., had 
-definitely not come into vogue in those times. 


QNT g duce spar oit remit quistet u 
MATAR &. 3. 3. Ya. 
qepa dimei agata ssi (el at ARATE qegterit 
qinti u 
TT IU 4. VE. 


The words **Phālgunī Purņamāsī”” occur in this. Even the Sānkhyāyana 
„Brāhmaņa (which the author has not seen) is said to contain the following line:— 


aT der wert Toi Mat daa sar af u 


Any way, the word ‘Phalguni’ occurring in all these quotations only means 
“associated with the Phalguni star". The words ‘Phalguni Pürnamàsi 
-occurring in Satapatha Brühmana (2-6-3) has been defined by Sāyanācārya 
«as “‘that full moon night which becomes associated with the two Phalguni 
asterisms is known as the Phalguni". The Sāmavidhāna Bréhmana (2.4) 
-contains the line, 


„ur Afg ar atit ar ghia. 
ema. at. 3. v. 


In this *Rauhini simply means "associated with Rohini star", it has 
nothing to do with the ‘Rauhina’ month. Similarly, the Pausi, the Phalguni, 
tc., stand for those full moon nights which are associated with the stars of 
corresponding names. In short, it can be said that only the terms ‘Phalguni’ 
.etc., had come into vogue at the time when Brāhmaņa works were compiled. 
Nowhere in the Sarhhita and Brāhmaņa do the words Phàlguna, Caitra, etc., 
-occur in the sense of names of months, and this shows that these terms were not 
then in vogue. Much time must necessarily have elapsed before the term 
Phālguna, Caitra etc., came into vogue, even when the terms Phalguni, etc., 
had gained currency. This point can be easily understood if one considers 


as to how long a time has to elapse before a scientific theory becomes an 
established truth. 


In short, the terms Caitra, etc., were not in vogue in the Samhita and 
Brahmana period. Thus it can be proved from the historical point of view 
"that these terms came into use after a very long period of time after the terms 
Madhu, etc., became current. 


THE VEDIC PERIOD 3b 


It will now be shown that even the Nature works in the same order of : 
development. 


In the beginning, man must have been guided by the moon for counting, 
the months ; and the cluster of stars situated in the path through which the: 
sun and the moon are generally seen to move, must have received the names 
of 27 stars. But the position of the stars remains practically constant in 
relation to the ecliptic and, therefore, even after the names Madhu, etc.,. 
had come into vogue and the 27 naksatras had received special names, a 
considerable period of time must have elapsed ; firstly, before it was minutely 
observed that the moon moves through particular groups of stars and that 
it becomes full near some of them and secondly, before the terms (Caitri 
Paurņimā, etc.,) came into vogue on the basis of that observation and thirdly,. 


the terms Caitra etc., finally arose therefrom and .became current as the 
names of months. 


For instance, the star Aldebaran (Rohini) lies about 53? to the south of the 
ecliptic and must have remained in that position for thousands of years, 
but the moon does not move exactly on the ecliptic, It attains a position: 
with maximum latitude of 5° to 54° north or south of the ecliptic. Its path. 
cuts the ecliptic. Had the points of intersection, that is, the moon’s nodes. 
(Rāhu and Ketu) been stationary, its position relative to the stars, would . 
have remained unchanged ; but the nodes have got motion. They make- 
a complete revolution in about 181 years. It is on account of this that the 
moon and the star Rohini at times come together in the course of 184 years. 
Sometimes the moon occults the star while sometimes it is seen to be at 
a distance of about 11° of latitude from it. The phenomenon of the moon 
sometimes occulting a star and sometimes remaining away from it at a latitude: 
of about 11°, is no mean source of confusion in one’s attempt at detecting the 
rule about the occurrence of the full moon near the stars. It is in fact much. 
more confusing and to add to this, there is another kind of minor confusion. 
For instance, during the period from September 1884 to March 1888, the: 
moon regularly used to occult the star Rohini (Aldebaran), once in the 
course of every revolution and this phenomenon was observable at one: 
place or the other on the earth. But it was not that every such occultation 
of Rohini occurring during the revolutions of the moon would be seen at 
a given place on the earth. This interesting phenomenon could be. seen 
in our province only on 3 or 4 occasions. On other occasions . this. 
phenomenon used to take place sometimes by day or sometimes when the, 
moon was below the horizon. On some occasions, the moon used to appear 
only at a very short distance from Rohini. Moreover, this position is not 
necessarily true in the case of all stars. In other words, the moon does. 
not necessarily occupy a distance* of +5° maximum latitude from each star 
in each revolution of the node ; for it sometimes comes very near to some 
stars and goes away from others ; it moves via north in the case of some, 
and passes in a southerly direction in the case of others. Other kinds of 
confusion involved in perceiving this phenomenon of the full moon near the 
stars and formulating a rule about it are also worth noting. 


For instance, if the moon becomes full near a particular star in the first 
month, it will become full again near the next second or third star in the 


*This point cannot be fully discussed here. One can understand this ty roting the: 
moments of its conjunctions with the stars during any pericd of 5 to 7 years, as given in 
the tables on the lunar conjunctions with stars in the Sāyana almanacs. 


* 
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next month. The rule about the full moon's proximity with certain stars 
would be easily discovered, if after the completion of 12 lunar months the 


moon becomes full near the same star in the second round of 12 months as in 
the first. 


But it so happens that if it is found to be full near, say, Ašvinī, in the 
first month of the first round, it would appear to have become full near 
Revati in the first lunar month of the second round. It is also not true that the 
moon becomes full only near those 12 asterisms to which Caitra and other 
lunar months owe their origin. As a matter of fact, it becomes full near 
each of the 27 asterisms in some month or the other. There is still another 
difficulty ; there are only four out of the 27 stars which do not fade but remain 
visible even when the full moon is in close proximity with them, and they are 
Maghā, Jyesthā, Citra and Rohini. Some of the rest become invisible when 
the moon approaches them within a distance of 7? to 8? and there are still 
others which fade away in the moon's lustre when it is still further away. 
In short, it is obvious that long time must have elapsed before the rule about 
the moon's becoming full near particular stars could be established after the 
asterisms received their names. The next stage was the application of the 
names Caitrī, Vaišākhī, etc., to the full moons, and the stage next to this was 
the naming of lunar months after the stars. 


In short, it is proved, from the natural order of progress and from the 
historical point of view, that the terms Caitra etc. came into vogue when 
considerable time had elapsed after the introduction of names like Madhu, etc. 


The Solar Months 


References to the civil and lunar months are definitely found in the 
Vedas ; but an explicit mention of solar months is not found anywhere in 
them. The solar month is the time which the sun takes to cross each of the 
12 equal divisions of the ‘bhacakra’ (zodiac). Mesa and other names of 
Rāšis are not found in the Vedas ; but that is immaterial. But even a corres- 
ponding set of names for the 12 equal divisions of the ‘bhacakra’ are also not 
found anywhere. Now, it cannot be said for certain that Madhu-Mādhava 
given in the Vedasas names of months were not the names of solar months 
for, while their connotation indicates some relationship with the seasons, 
that is indirectly with the sun, they are also used as synonyms for the seasons 
(see page 18). We do not, however, find any statement that they ended on 
days other than the full moon or the new moon days. On theother hand, 
we find it definitely mentioned that months end either on the full moon day 
or the new moon day. Hence, these appear to be the names of lunar months 
or in other words of the months which end on full moon or new moon days. 
The year, however, was undoubtedly solar, hence why should it be considered 
improbable that solar months different in measure from lunar months were 
also in vogue ? In all probability, they were in current use and there are 
grounds to believe that just as Madhu and other names were applied to lunar 
months they were equally applicable to solar months also. 


The Amānta and Pūrņimānta Months 


Let us now see if the months were Pūrņimānta or Amānta. That month 
which ends with Amāvasyā or the new moon is called Amānta and the one 
which ends in Pūrņimā or the full moon is called Pūrņimānta. Both these 
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modes of reckoning are found in the Vedas. That (night) on which the Māsa 
(month) becomes pūrņa (full or complete) is Paurņamāsī. Hence, the very 
word Paurņamāsī indicates the Pūrņimānta reckoning. 


alga quim qaadfa aetema u 
qd. d. 2. & v. 


“Religious vow is commenced with a sacrifice on the full moon day and 
with calves on the new moon day". 


In this quotation the word coupled with ‘ Amāvasyā” is Pūrņamāsa, 
which shows that the month used to become full on the Paurņamāsī 
day. 


The following quotation from a stanza in *' Utsargiņāmayana”” shows that 
the months* ended both on Amāvasyā and Pūrņimā :— 


amagat mardga manaa fe ana difa doinna 
Argrdarageafa duinea fg maria u 
A: ACNE AAE A 
The following lines immediately following the above stanza specially 
appear to favour the Pūrņimānta system :— 

A aqi nafa oa a fiala m gaigamfa stemiereqama seit rem 
makina gq dara aai afa qe afan: seu agiti 
afama facet daad fagdafdars qita AT durgmuepufa 
daama aga aA aa afan saifa ara misifa quid d darirgdt 
qiier AAT TATA aaia ai seaatgfra u 

a d. 9. 4. &. 


In the chapter on ‘Universe’ in the Atharvasruti, the description of the 


«Creation of Samvatsara' is followed by these lines referring to the month and 
the half-month :— 


RATE à Teva: o cen tgd ga xf: spe AT: di 


“The month is verily the Prajapati ; its dark half is the Sun and the light 
half the Life (soul)." 


In this, the dark half is mentioned first ; this shows that the Pūrņimānta 
system was in vogue. But the Taittiriya Brahmana gives the list of names of 
days in the two halves of a month (see page 43); the list gives the names of 
days in the light half first and those in the dark half afterwards; this leads 
one to believe that even the amànta system was in use, 


THE PÜRVA AND THE APARA HALF 


. If the Pürnimànta system be adopted, the dark half of the month comes 
first and the light half afterwards, and hence, the term ‘pirva’ should have 


*The Kālamādkava, after considering the doubts raised against these quotations, has 
given the verdict that these lines describe both the pūrņimānta and the amānta systems, 
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been applied to the dark half and ‘apara’ to the light one ; but it is not so. 
n ‘piirva-apara’ terms are applied respectively to the light and the dark 
alf. 


L4 


TAT AACAHTAT | AXRSTHeRQNT Qo qul dar ARAT | ATTY N 
qd. 8T. S. 8. 8. 9. 


“Gods were born in the ‘pirva-paksa’ and the demons (asuras) in the 
*apara-paksa' that is why the gods won and demons were defeated." i 


qiqi: a AAT: JN u 
d. 8T. 2. o, Y .. 
“The pürva-paksa is the girdle and the apara-paksa is the dirt”. 


Although the terms light and dark are not explicitly mentioned, the 
fact that ‘Sukla’ indicates something auspicious and ‘Krsna’ something 
inauspicious, one may presume that the term ‘Pirvapaksa’ stood for *šukla” 
and ‘apara’ for ‘Krsna’. The names of the 15 days of each of the 'Pūrva” 
and ‘Apara’ halves are given later on, and the terms ‘Pūrva and 
*Apara' have been used in the sense of ‘Sukla’ and ‘Krsna’ in them. In the 
‘Nirukta’ (11:6) it is said in the mantra concerning the moon, 


wal vat wate naam sfa qauenferafaseare tjqecaraata 
aaia AREA... 


The word *Pürvapaksa' has clearly been used in the sense of ‘Sukla-paksa’ 
and the ‘Apara-paksa’ in the sense of ‘Krsna-paksa’. The words ‘pūrvāpara’ 
are found used in this very sense in the post-Vedic works. 


THE DAY 


Let us now consider the civil day, the solar day and the lunar day 
(i.e. tithi). The solar month does not explicitly occur in the Vedas and 
hence, it is clear that the solar day also was notin vogue. One expects the 
civil day to be mentioned in the Vedas and so it is. It is very convenient 
for civil purposes. Quotations have already been given showing that the 
sacrifices were performed with respect to civil days, 


Names of Days 
The Taittirtya Brāhmaņa gives different names for the days and nights in 
the light and dark halves of the month. They are — 
dari faar zat qefan qnaai qia ai aa afit u 
sagd fag gagraatia t garaam anA a amaA t 
a. AT. 3. Yo. Yo. 3. 


The *anuvāks' (stanzas) mentioned here are given in the same Brāhmaņa 
in one ‘anuvak’ at a different place. They are :— 


dart fasi simi MAARA 0 ARCATA IEAA TEANA aut n 
stat sate sme AAA RU 
d. "T. 3. 0. $. %. 


THE VEDIC PERIOD 35 


These are the names of the days (excluding nights) of the 'Pūrvatpakga”, 
They are 15 in number mentioned in groups of five in each line. 


«uf ztzT qatar faaet grām N SECHUTHTRT AMAT CAT ATT ll 
SATO TAA Taal qui dine u 
d. aT. 3. ps t. 9. 


This is a list of the names of 15 nights of a *Pürva-paksa' which stands 
for the light half as is suggested by the word 'Pūrņamāsī' etc. occurring in it. 


sega fassa dega weary fassi n spams dufea du: Mag u 
wet TA Wxluafuaqq quem ou 
T. AT. 3. Qo. 9. R. 
These are the names of the 15 days in the *Apara-paksa' or the dark half. 
gar geadt maar gams agamo uo dift erp dat qfeaemisidt u 
HAT BEM KAA TS AA KTAGAT Ut 
A. AT. 3, 209. $. 3. 8. 
These are the names of the 15 nights in the dark half. The names of 
days given in the list are used in the neuter gender while those of nights are 
in the feminine. It appears that because the word ‘aha’ meaning “a day" 
has the neuter gender, the names of days are in neuter gender and because 


the word ‘rdatri’ (night) is in the feminine, the names of nights are also in the 
feminine gender. S 


The above line gives ““Kamadugha” and not Amāvasyā, as the name of i 
the last night of the dark half. The last night of the light half is however 
indicated by the word "Paurņamāsī” itself. 


The above lines and the references at other places show that Paurņamāsi 
and Amāvasyā are the qualifying adjuncts of ‘night’ and not of *tithi. The 
words amāvasyā and paurņamāsī occur quite frequently in the Taittirīya. 
Samhita and the word *tithi” does not occur at all. Hence, the two words 
cannot possibly indicate a *tithi”. f 

TITHI 


Nowhere in the Vedic literature the author came across the word ‘tithi’ in 
the sense of the 30th part of the lunar month or the time required by the moon 
to gain 12° of longitude on the sun. Even though the month is lunar, its 
30th part will be shorter than the civil day, because its length is.about 294 
civil days. Hence, the mean length of the tithiis shorter than a civil day and 
there is no easy and natural means to measure it, and on account of this we 
do not getin the Vedas either the true or the mean tithi in its modern sense. 


The word tithi occurs in the Bahvrica Bràhmana at some places and the 
: definition of the tithi as given at one place is, 
at qdeatearavafamfafa er fata: n 
Ñ. WT. 33. Yo. . 
**Tithi is that period of time during which the moon sets and rises again”. 


The interval between two consecutive moonrises is longer than a civil day 
by about a *tmuhūrta” (i.e., 48 minutes). The sun rises 29 or 30 times during 
a lunar month and the moon rises 28 or 29 times. Hence, 30 tithis according 


2 DGO/59 4 
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to the above definition will never occur in a lunar month. We do not get 
this definition in other Vedas or post-Vedic literature. This shows that this 
definition was not much in vogue. It may be that the true import of the 
definition was different. In any case, the ‘tithi’ in the astronomical meaning 
and ‘pratipad’ and other tithis are found nowhere in the Vedas. But 
Pūrņimā and Amāvasyā are denoted by the word “Pañcadaśī” meaning 15th. 


sz" d daam: qm fg daama t daznai u 


a. AT. $. 4. Lo. 

“The moon wanes on the Paficadasi night. (She) becomes full on the 
Paiicadašī night”. 

Since the term Paficada$t has occurred in the sense of ‘fifteenth’, other 
terms, such as Pratipad, Dvitiya, etc., must have been in use to denote the 
first night, the second night etc. In the beginning, these must have been used 
to denote the nights and afterwards the tithis. The terms Krsna Caturdašī, 
Krsna Paficami, Sukla Caturdasī, haye occurred in the Sama Vidhana 
Brahmana (see 2, 6; 2, 8; 3, 3). 


Astaka 


We come across the term ‘astaka’ somewhat similar to amāvasyā and 
pūrņimā. The following line may be seen :— 


ZRA ARRAN ANTERE N AAAA: M 


@. AT. 9. ¥. $3. 


“The full moon nights are twelve, the astakās are twelve, the new moon 
nights are twelve”. 


A sentence similar in meaning is found even in the Satapatha Brahmana 
(6.4.2.10). From this it appears that just as 12 full moons or 12 new moons 
occur in one year’s time, so also 12 astakās occurin one year. The number 
occurring during the year is said to be 12 and not 24. From this it appears 
that ‘astaka’ might be the term applied to the 8th night, either of the light 
half or of the dark half of the month. The word astakā comes after the word 
Pūrņimā in the above line. It occurs similarly in the following line :— 


Got ATUEZETATATTAT N 


a. AT. 3. 22. t. ?&. 


From this it seems that the 8th night in the dark half of the month must 
have been termed *astakā'. This has been explicitly stated in the Asvalayana 
and other Sütras :— 


TIAN TTA KITT ZTaSITH TERT: It 
TST AT. Qo. 3. %%. 


In this, the 8th aj of the dark half is termed 'ekāstakā'. The Apas- 


tambha Sūtra applies the term *ekastakà' to the 8th night after the Maghi 
Pūrņimā, 


Vyasjakā and Udrsta 
qaret gdagafa 11 EETITATT u.... 
ATT qdngsatm it VES su 
"an 9. a. 9o 7. 
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These sentences occur also in the Tāndya Brākmaņa (18.11.8). Accordin 
to these lines ‘Vyastaka’ was the Ist night of the dark half of the month an 


Udrsta, the Ist night of the light half. 


THE MOON’S PHASES 
In the Vedas we come across the belief that the phases of the moon 
increase and decrease because they are drunk by the gods. 
eat du sfaafa aa aaa ga: ara: aired car MATI Ata TEN: 
Æ. d. Yo. GY. V. 


“Oh Moon! The gods drink you, but later on you become bright again. 
The wind is the protector of the moon. Thou art the maker of samas (i.e. 
years), and of the months." 

This ‘richa’ is construed in the Nirukta, as applicable to the ‘soma’ plant 
as well as the moon. 

antfaeat dgararafa mafiaan: afa i 
d. d. 3. Y. 9%. 

“The suns make her bright, and when she is full, they drink (devour) 
her.” - 

The word sun is used here in the plural. It must have been so used to 
denote the 12 suns of the year. This shows that in the beginning it was 
perhaps the belief that it was the sun who brings about the increase or 
decrease of the phases. Afterwards when the word ‘dditya’ began to denote 
*gods', the belief that gods devour the moon must have arisen. 


MOON'S LIGHT D 
The following line states in clear terms that the moon receives light from 
the sun :— 
qdim iad: N 
d.t. 3. Y. v. %. 


The moon is here spoken of as ‘SiryataSmi’, that is the oné who 
receives rays of light from the sun. 


WHERE DOES THE MOON DWELL ON AMAVASYA DAY 


The following lines express the belief that the moon is seen nowhere in the 
sky on the new-moon night, because she comes to earth and enters the 
medicinal herbs. 


daana watan Aem saat adfa STARTA sur aa: neum n 
agat. AA. NT. 9%. 4. 3. RR. 


gu 4 AA «rom area giaa: wow gai UP Rara unam 
dfe anma a ganada sfaufa a d ism aad guut 


wade gai wafagrraufa gemmae am N 
na. Tr. 2. $. Y. &, 
4a ' 
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The following line, however, states that the sun and the moon dwell 
together on the amāvasyā day :— 


araq ATATATTA TAA TA... TFT I STAT aS | 


8 8T. Yo. X. 


“The moon enters the sun on the new moon day. The moon is (again) 
born of the sun". 


The statement viz. “the moon is born of the sun" refers to moon’s re- 
appearance in the evening of the 1st day of the light half. 


DARŠA, PARVA, ANUMATI, etc. 


The term ‘darga’* is applied to amāvasyā and the term ‘parva’ is applied 
to ‘amavasya’ and ‘pirnima’ both. Similarly the terms ‘anumati’ and ‘raka’ 
are applied to full moon nights and *sinīvāli” and *kuhū' to new moon nights. 


The terms ‘raka’ and ‘sinivali’ occur in Rk Samhita (2.32). They might be 
denoting some deities also. 


at gat diat aafaa at wat at gafaramat at fadar Ra- 
TAT BE: 


È. WT. 33. Yo. Ñ. aT. &. Qo. 


“The former (part of) full moon night is called ‘Anumati’, the latter is 


called ‘R&ka’, the former (part of) new moon night is ‘Sinivali’ and the latter 
Kuhū.” ` 


This line appears in the Katha branch of the Vedas also. The Nirukta 
observes :— 


faai agiia taga qfaia reset ARTATĀTA afar: n 
fes. 99. 3%. 


“According to Niruktas (etymologists) Sinivali and Kuhü are the wives 
of gods ; but according to the sacrificers they are simply new moon nights.” 


MOTIONS OF THE SUN AND THE MOON 


The amāvasyā's and pūrņimā”s occupy an important place in the Vedic 
literature in respect of sacrifices. It was the sacrifices petlorned on the new 
moon and the full moon days which were, beyond doubt, responsible for such 
researches as were made in the Vedic age, as those relating to the motions of 
the luminaries but not described in the Vedic literature for want of suitable 
occasions—researches which gradually developed into the Vedanga Jyotisa, The 
Vedic conjunctions like ‘Sandhau yajeta’ or sandhimabhito yajeta (i.e. one 
should perform a sacrifice at or near the ‘junction’ of a parva) suggest that 
attempts must have been made to find out when the ‘parva-sandhi’ occurred 
and they must have attained some knowledge about it. 


*The Matsya and Vayu Puranas speak of **daréa" as follows :— 

«Ašritya tēmamāvāsyām pašyatah susamāgatau. Anyonyam candrasāryau tau yada 
taddarša ucyate" meaning when the Sun and the Moon meet and stay together on the 
Amāvasyā day and keep gazing at each other, that moment is termed *dar$a'. This shows 


that the phenomenon of the moon and the sun coming together was well known to Puranas 
also. 
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DAYS OF THE WEEK 


The names of the seven-days of the week are nowhere found in the Vedas. 
The general term *vasara' meaning ‘a day’ occurs at two places in the Rk 
Samhita : 


afasta vaut satfacazufa matn à afaa Fear n 


"E. W. 5. &. Bo. 


“When god Indra shines in the heaven in the form of the sun, all people 
observe throughout the day the lustre of Indra in the form of the sun, who 
possesses an inexhaustible stock of water". 


Sāyanācārya has translated the word *vāsara” as the ‘day’; he has also 
construed it as an adjective qualifying ‘jyotih’ and rendered it in two ways 
as (i) nivàsakam (dwelling) and (ii) nivasasya hetubhiitam (becoming a cause 
for dwelling). 


THE LENGTH OF THE DAY 


The idea that the sun increases the length of the day, or in other words 
makes the length of the day variable, occurs in the following lines :— 


sero] sor emp far arga qat anat n 


w. d. 6. vC. 6. 


«Oh Somarāja! Increase the length of our lives just as the sun increases 
the length of days, which are vàsara (dwellings of the world).^ 


The word ‘vasara’ occurring here is not used to denote a day. 


THE EQUINOCTIAL DAY . 


One finds in the Vedas a good many referehces to the equinox. A passage 
already quoted (Page 28) from Taittirīya Samhita relating to the annual 
sacrifice refers to the equinoxes. Other references to the equinoxes are given 


here, since these would be found useful in the study of the question regarding 
«commencement of the year. 


Here is a quaint description :— 


gafdmmtasgmifa fanda d dara d Far gatadtarfa Gu 
Aaaa vU ga amana amang faameu wafa mu 
qgan GU afin saad frais sfasa Niana etre 7 
arma wen d tart nfaca eauieeiteTaau rata arre fafa: eatataea 
TAHA AAT EMAT d ag: cal be eger aorta aneres fate: c 
Sa aie: quapmaere F qu: cal cRTETH UISSUOIU TIT 
wate s: quereutua us ufa: 

i Q. AT. $c. $c. 
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“The ‘EkavirhSa’ (rite) is performed on the equinox day occurring in 
the middle of the year. This ‘Ekavirnsa’ has helped the Aditya to ascend the 
heaven. This is the same Ekavim$a. It takes place ten days before the 
‘divakirta’ recitations and ten days after, and this Ekavirh$a occupies the 
central place. This ‘EkavirnSa’ or Aditya ‘being enclosed on two sides by ten 
(days) does not find any trouble while moving through this world. The gods 
apprebended that the sun might fall down. (They) balanced him by lending 
him a support of three heavens on this side. The three stomas (recited on 
the three ‘Svarasama’ days preceding the equinox) are themselves the three 
heavens. They (gods) again feared that he (sun) would fall down beyond, 
they again supported him by placing three more heavens on the other side. 
These three heavens are the (three) stomas (pertaining to the three days after 
the equinox). (On the whole) there are seventeen (stomas) on one side and 
three on the other and in the centre stands the Ekavimša (Twenty-first)." 


The Taittiriya Brahmana also gives a very similar description (see 1, 2, 4). 
In addition to the idea of the equinox occupying the central position, it con- 
tains other notions also relating to the sun’s high or low position in the sky. 


ani à qug ga faaie wem afr ws quisi faya adadi a- 
Cat faqaaerenteat gU sana. ga fagara 


È. At. 24. 33. 


“The *visuvàn' (equinox) is like the ‘purusa’ ; its former half corresponds. 
to the right half of the ‘purusa’ and the latter half to the left half of the 
*purusa'. That is why the sacrifice which continues for six months after 
the equinoctial day is termed ‘uttara’ (ie. latter). The visuvān is like the 
head of (a sitting man) having left and right arms of equal length ’’. 


The Taittirtya Brahmana also gives a similar description in the following: 
lines :— 


dafrai va get: | aeneum n faaara fen wd ou 
UAT ATATI qui ao gddareata qan u 


qd. ST. 2. 9. 3. 


Here is something about an animal sacrifice. It states that the year, like 
a house, has two wings (or parts) and visuvān is the central portion. 


Thus the word visuvàn occurs at ‘good many places, where it is said to 
be in the middle of the annual sacrifice or in the middle of *parassāman” days ` 
which form part of it. 


Nowhere in the Vedas do we find a reference explicitly defining visuvān as 
that day on which the day and night are of equal length. It simply means 
an interlude occurring in the course of the ‘satra’ or ‘sadahas’, no matter whether 
the ‘satra’ continued for the whole year or for only a few days (see the Tūņdya 
Brākhmaņa 13.4.16 and the commentary thereon by Sāyanācārya). There are 
only two equinoctial days in the year on which the days and nights are of 
equal length, and if the annual sacrifice is commenced on ‘one of them, the 
second equinox will come in the middle of the sacrifice (satra). 
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PARTS OF THE DAY 


Let us now see how the day was divided into parts according to the Vedas. 
The works on Dharma Šāstra (science of religion) describe systems in which 
the day, that is the period between sunrise and sunset, is divided into 2,3,4,5 and 
15 parts. The two divisions of the day are the *pūrvākņa” (tiie former half) and 
the ‘apardhna’ (the latter half) ; the three divisions are *pūrvāhņa”, ‘madhyah- 
na’ (noon) and ‘aparahna’. In the fourfold division each part is equal to a 
‘prahara? (a period of 3 hours) and are successively called ‘pirvahna’, 
‘madhyahna’, ‘aparahna’ and 'sayahna' (evening). The five parts are named 
*prātah”, ‘sangava’, ‘madhyahna’, ‘aparahna’ and ‘sayahna’; and lastly the 
day is also divided into 15 parts called ‘muhirta’. The first of these systems, 
which divides the day into two parts is a natural one and it was in vogue in 
the Vedic times. The following lines describe the system of three fold division. 


afia: gate fafa ža fra un auda facsfa aed ag: N 
amama aga ul dévpeufexuifa gå: N 
a. aT. 3. $3 &. 8. 


qatet 4 laai nefa FACT ATT Tee: faegori TI 
ma. A. N. V. Q. C. 


**The earlier part is controlled by gods, the middle one by men, and the 
latter part by the ‘pitrs’ (manes)”. l 


The names of three out of five parts have been mentioned in the following 
rk. 


Varam atà acA afea afaa gier u 
fanaa aa arii taaa aaa uu . 
9E... Wk. 3. 


Here the 3 parts, *prātah, sangava and madhyāhna” have been mentioned 
by name and hence all the five parts can be inferred from them. 


Tatu Alay: MA: AAT: ATT: UTR RAMARNA: o TETAT ATA ATATEAATT Ut 
seana aA tan aaa fartaaa n cuan faatt: n farea 
ata: u aage mag: n aerag usa uma maii drarg u 
miata afaa at dar sami fecerat n aqo n agad dfaa: u ago u 
amate afemss ufa u aei wedfzarg u aeann u aA ar: 
Aefa fefe n aaz UW WRT N gon TENANTS FATT AN- 
faeomanadta n weing MA aa uo aA ar afr 
faciaaa n aaao n mena a ou agon meaig Wem W24 u 


d. WT. 2.4. 3. 
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This clearly givesthe names of the five parts, viz., prātah, sangava, madh- 
yāhna, aparāhņa and sāyam. 


amfaeueeda aa Kas: | aAa «dat arsi dient aay nefa aut 
AAU ALITITATAAT ZU: MA. ATR. 3. 3. €. 


aen sued fma dta: seda aafaa waren: sziaguae 
afragd u au. Fe. &. YS. 


Here the names ‘sangava’, ‘madhyarhdina’, and ‘aparahna’.do not seem to 
denote the parts of the day, but the transition moments of the four ‘praharas’ 
of the day. 


Mādhava,in his work Kālamādhava, while considering the five-fold division 
oftheday, quotes the abovementioned anuvāk from Taittirtya Brāhmaņa and 
observes that **the passage seems to describe the creation of the four systems 
of soma-sacrifices known as agnistoma', ‘ukthya’ *sodaši and ‘atiratra’ which 
are to be performed at the four transition moments in the five divisions 
of the day and remarks that the five-fold division of the day is found in many 
*éruti's and *smrti's. The line* ** pradosānto homakalah sangavāntah prārah” 
occursin the Asvaldvana Sūtra shows that ‘sangava’ is a part of the day and 
not a transition moment between two parts. 


FIFTEEN MUHŪRTAS 


The Taittiriya Brāhmāņa states the names of 15 muhūrtas (or parts) of the 
day and similar 15 of thie Me $ 


aa Uam 1 faa: geia ain afer safari aneia u 
gu ga dq gga ae Aga: 1 gu «rā: u 
d. "T. 3. 2o. €. 


The divisions referred to in the above lines have all been mentioned in a 
single Wis in ki - 2o a little earlier. They are :-— 


fun: kg xime T saliente render u 
pe MS n — 
aaa fret qni: aire: BATT: u 
a. at. 3. ło. R. 


These are the names of 15 muhūrtas of the day in the light half of the 
month ; each line WW five and i E all they are fifteen in numer: 


t 
aat TAAI d she u E tima daaa: dara: ara: r 


(AL. 
arkla s āsi dw ehm wd: u : 
a. AT. 3. Qo. 2. 2. 3. 


*Translation—‘The ending moment of the ‘Pradosa’ part is the proper time for 
Offering oblations into fire and the end of *sangava' is termed ‘pritah’.’ 


THE VEDIC PERIOD 43 
These are the names of the 15 mūhurtas of the night* inthe light half. 
afaa satan det taga Pema: rasa vaut aga 
fama ear Maat tae: fu: awa amu 
d. AT. 3. 20. 2.2 
"These are the names of the 15 muhūrtas ofthe day in the dark half. 


] d. Qu ad S 
afena de: mue makaa fameaa 
= E sedeo ee anpra ME DE 
darat: dar: ura: N mpm Sep a: OU 
4 9 20 TL 73 74 48 d.st. 3. 2o. 9. 3. 
"These are the names of the 15 muhürtas of the night in the dark half. 


The whole day and night together must have been divided into 30 divi- 
sions, just as the month is divided into 30 parts. The post- Vedic works do 
mention muhürtas as parts of the day, but they do not mention the names as 
given above ; the muhürtas are found to receive different kinds of names. 

THE SUB-DIVISIONS OF MUHÜRTAS 


Each muhürta is supposed to be sub-divided into very small equal sub- 
muhürtas (15 in number). . 


aa Tare ou gaii aartifafa u cy ga qq ou Cage à agalni agal: n 
d. ar. 3. fo. RS 


“The muhürtas are further divided into sub-divisions called pratimuhür- 
tas ; their names being /dānīm, Tadānīm and others,” 


The ""pratimuhürtas" are given below :— q y 9/0 


a orai 
rit aariaa a ao eme aafaa u vaj 
KAA T MTA seo MU 
pods q. 8T. 3. to. $. Y. 


KALA AND KASTHA 
wafer afa? faga: quurefua aat agaf: 
aeran AAT: N l 
mma safta Tq. P. 
This line from the Nārāyaņa Upanised mentions “Kalā and Kāsthā”” as 
units of time in addition to the muhūrtas ; and one cannot make out their 


mutual relation or their relation with other units of time. The remaining 


parts of the day known as ghatis and palas are nowhere to be found in the 
Vedas. 


NAKSATRAS 


Let us now consider the naksatras. . A few lines from Rk Samhita are 
given below which contain references tonaksatras, that is, not to particular * 


*This is obvious from the context. 
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star groups but to stars in general which are scattered all over the sky. Some 
of these mantras are found in the Atharva Samhita also. 
ay a aaa gat TAM deaēgiu: à qua fargamāa Nu 
BE. W. l. «o. S, MAL A, $3. 3. 29; Yo. We. LY. 
**The stars and the night escape like thieves on the approach of the all- 
seeing sun”. 
wf end a gaia agafa: fard arsta n 
FE. H. Yo. SC. Y%. 
The term ‘naksatra’ has been applied to the stars in the above two lines. 


In the line, ** Dyauriva smayamāno nabhobhih’’ (meaninglike the sky adorned 
with stars), the word ‘nabhas’ is used in the sense of stars ; the word *rocanà'" 
also appears in that sense at some other places. 


erat a gfain mod R. 3Y. R. 
maata fases quat afaa aqi: u 
%. a. ¥. 9. 2. 


In these lines the word ‘sty’ has been used to denote stars. 


In the first two rcās the word ‘naksatra’ has been used to denote the stars 
in general and not only those stars which lie on the path of the moon. The 
term 'naksatra', as used in the post-Vedic Sanskrit works, denotes stars in 
general as well as those lying on the path of the moon. 


watt agama are fga: n 
A.A. 2o. C4. S. HA. A. LV. 9.7. 


“The moon is placed amongst the stars". 


Here, the word naksatra seems to have been applied only to those stars 
which are situated in the moon’s path. 


The Rk Samhita does not mention names of all the 27 naksatras in the 
moon’s path, but only a few of them. The word *tisya* which occurs in 
5-54-13 and 10-64-8 appears to denote the star ‘Pusya’. The name Citra 
nakgatra occurs in 4-51-2 and Revati in 4-51-47 ; this appears to denote the star 
"Revat'. The next ‘rca’ mentions two 'naksatras' in succession. 


qutm agg: sre ufaanrwenqeq uo aag galā wrap Garā ou 
RE. W. go, C4. 03. 


*"The (dowry) of cows which was given by Savità (sun) had already gone 
ahead of Suryà. They drive* the cows on the Aghā (Maghā) naksatra. The 
(daughter) was carried away on the Arjuni (Phalguni) star”, 


*The verbal root ‘han’ here does not mean ‘to kill’. The Marathi 'hāņaņe' is quite 
current even at present in the Sholapur district in the sense of lashing or beating 
and driving. 
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This *rcā” refers to the story that Suryā, the daughter of Savitā, was given 
to Soma; the cows which were given to him as dowry by the Sun-god, were 
driven away one day before, i.e. on Maghānaksatra day, the daughter was 
carried away on the Arjuni-naksatra day. 


In this ‘rca’ the word Arjuni has been used in the*sense of Phalguni and 
*Aghà' in place of ‘Magha’. These words are mostly absent in the post-Vedic 
literature ; there is, however, no doubt that they denote the naksatras men-- 
tioned, because a variant of this very *pcā” appears in the Atharva Semhita 
as given below. 


qafat agg: smtcatananaaard GG ATG gig TU Kru eng N 
AA. d. v. 9. 93. 


This verse gives the actual words Maghā and Phalguni.- Similarly, the 
verse viz., 


um HI graa upna siamet 
ga mAd aa qui ara d riam 
Ha. AT. 8. 9. 8. %%. 


This clearly shows that Arjuni is identical with Phalgunī. In the Yajur- 
Veda, the word Magha is used as ‘Maghasu’ in plural feminine form so is 
Aghasu used here. Similarly, ‘Arjunyoh’ has been used like ‘Phalgunyoh’ in 
the feminine dual form. Two acts are said to have occurred here in succes- 
sion just as Magha and Phalguni appear in succession*. This order and the 
gender and number of Agha and Phalgunī, agree with those.given by the 
Taittiriya Veda and post Vedic astronomical works. This proves beyond all 
questions that the naksatra system described in the Yajur-Veda was fully 
in vogue in the Rigvedic times. 


It has been stated above that the same word, naksatra, has been used 
without distinction by Rk Sarhhitā to denote the stars situated in the moon's 
path and also stars in general ; but at one place in Taittiriya Samhita, we find a 
distinction made between the two. The following lines have been taken from 
the description of the horse to be offered in sacrifice. 


a at weary eger fend Ha s Ua eg] WWOTNÜ at SUTUT 

Acua fare qaraqa: STR: sii fam: rat sataram: 

qi ATA Past ata: Wafer TT: dermaTeraatsmia 

AAT AAT THT: FM sera SF ATCT arem aay atata... n 
| d. d. €. 4. 3X. 


“He who knows the head of the sacrificial horse becomes ‘Sirsanvan’ and 
holy. The üsà (dawn) is the sacrificial horse’s head. The sun is the eye, 
winds the life, moon the ears, the (four) quarters the legs, other quarters 
are the ribs ; the day and night represent the winking of the eyes, the half- 
months are knuckles and the months are the sandhana ( joints); the seasons 
are the limbs, the year is the soul, the sun beams are the hair, naksatras the 
form and the stars are the bones”. 


*The words *'aryamnah..................... avastāt”” occurring in the passage cited on the 
next page are worth considering. 


46 ; HISTORY OF INDIAN ASTRONOMY $ 


A good many references to naksatras are found in the Taittirīya Sruti. At 
"some places the names of all the naksatras and those of their controlling dei- 
ties have been mentioned. At some other places we get many kinds of des- 
criptions about them, at others, is described the origin of their names, and 
at still other places, we come across casual references of intermediate stars at 
random, 

The following anuvāk from Taittirīya Sarhhitā mentions all the naksatras :— 


| afaa vaaabadsardvaer gàg: starā FAT TĀ tat g cat AT AT 
ied eat Sift sari EELUGCE E uenis harii MUR NA laat 

aaaffašaar fasat wert —((— ( andani qua T. feast 
dq we eere at aa semi has sait Saat geal rere uer fear + 
waa à taat zart Seri aram fast Arafat tamara? eri ferit 
dam teat linai zaa faas? qai mi Heart taamaan id Rester eT 
faala laa E aaa fasnšaat sxfaest tert serit ait Raat mafimafi 
at shessel kasamaan Ayat daautgdiont Faut T tad Wars qa * 
laasaga eraut amaoni qat aut ART at es: N 

— 
£4 T7 a. a. Y. Y. 2o. 


The Taittirtya Brāhmaņa gives lists of all the naksatras with their deities 
"at three places ; the anuvāk is-quoted below because.it gives a quaint des- 
‘cription :— ' 


m 

sud: perm u qw aessa u sema ilgo u sme: Tenda- 
eham daa anfa n quern idam aa aig sum S 
qamta Asang afer gig Ala: TATA AATATT N agent iene: N WST ) 
HQT NANNAN EATA N aiarar h sped: Wvugrnremquidta- 
eap uo fequi waren sia: aamin mie: qd memi smt 
qUmmwteerta N sei d NH Tenggat KĀRTA N daru afag- 


faar A TERRAN 1 

Atay arife aaf: asl qe Mon u uir u anta TOTEE 
a aaea I qu fiae tu aat pem n gem viget (OPT 

e CERES LETS] "faz fra 7 eta vit u snis: semestre amr U 

aqi gat aa aude n ad: auaa qu Raai laaa TT: n afaa- 


j i N eara n faerit: sot Aalsa: qumi aaraa n ust 
fies 2 le u yä qemgin n g u zzce verit n farrat: ibis 
fafaa us stored are: qd dou ám. qenia - 
anie ai ahida: po aS u g wet 
TVET aat aag uo irem stu ate: EARANN G RUN 
MERE qreararagataeara Nt quiere Par Ma; N 
"6&7 ESSE 


~ 
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In this we have descriptions of the naksatras, which are all of this pattern. 
**The Kyttikds belong to Agni; Sukra is on the other side, and Jyoti is on 
this side." The rationale and purpose of describing naksatras as having one 
thing on this side and another thing on that side are not fully understood. 
It appears that the things mentioned here are in reference to the benefic and’ 
malefic results relating to naksatras in some cases and to their forms in some, 
others. The lines referring to Phalguni in this passage is very similar to the 
rcà quoted from the Rigveda above. Again, the sentence ‘Maitrena Kr- 
sanie! meaning fields should be ploughed on Anuradha naksatra has been 
quoted further on. 


The reason for this direction perhaps lies in the fact that the preceding 
naksatra Višākhā hes the yoke of the plough on that side, and ploughmen on 
this side. The words ‘yoke’ and ‘ploughman’ appear to have some relation 
with the figure of the naksatra. 


The names of all the naksatras and their deities, and some quaint and 
interesting legends about the naksatras are found in the Taittiriya Brahmana 
Astakà 3, prapāthaka 1 and 2 but these anuvāks cannot be cited here for want 
of space. They do not specifically mention the deities of naksatras, but the. 
relation of the deities with the naksatras is in some way suggested in such 
words as ‘‘agnir nah pátu Krtīkāh”. (May Krttikās and Agni protect us). 
**A4rdrayá Rudrah prathamānameti” (i.e. Rudra becomes famous on account 
of Ārdrā). Similarly, all the naksatras with their deities have been mention- 
ed in the 4th and 5th anuvāks of the same *prapāthaka” These anuvāks are 
verylengthy. The lines about one naksatra, which will give some idea about 
the other naksatras, are quoted below :— 


agaat vara n grad eit emfafa ua vd agaaa [asm am wu 
qafa fragt u ad a ow agrademag uo agada g d wala uou gam shay: 
aaa n a a dažā aT ata Tela ao esa caret Pea ETE 11 Agra 
ara emu M 
a. AT. 3. 8. Y. &. 


**Brhaspati wished to be holy through spiritual knowledge. ‘He offered: 
to Brhaspati and Tisya (Pusya) a ‘charw’ (oblation) of ‘névdr’ (rice) in milk.. 
Because of this he became holy. He whd offers this oblation in a sacrifice: 
and understands it becomes holy ; while offering the oblation he chants the 
mantra ‘An offering to Brhaspati, an offering to Tisya, an offering to holy-. 


men . ! 


The naksatras and their deities have thus been mentioned in four places.. 
These, together with their gender and number have been shown in one table 
on page 48 to 50. The differences, if any, regarding the names and deities 
of naksatras have been indicated by numbers 1, 2, 3, and 4 which denote in 
succession the four places in which they occur. No numbers are given to those . 
naksatras about which there is unanimity in all the four places. The word- 
ing of the anuvàks from the Taittirīya Samhita shows that the genders and num- 
bers of naksatras mentioned in it are the same as those given in other places. 


The naksatras mentioned by Atharva Samhità are as given in the follows- 
ing lines : — 


faar ara fafa Qnia anf yaa retia i 
aia qafataseatat agfa ft: agata area ul % N 
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ggi 3 sfam Sige ang wz ani: amati 

grig qI are gÀ ADN sped T È N R 

g gat sepi ara gak aan enia: qe mg i 
wat ame ganqa Kissy gaaat FAT N N 
aed qat iai A aT He A TAT Sm agg | 

afri aai morta saa: fasat: giai gyfer n von 
NT aga grata s A erona gud i 


sm edt arragīt AT ow ar A TA TVA tg ud 
SW. d. Le. 9. 


“I being desirous of welfare, worship the heaven with speeches, because 28 
clusters of stars, like wonderful illuminating lights arranged in the form of 
nimble serpents, shine in the sky" (lst verse). 


These lines do not mention any deities for the naksatras, and as the first 
mantra shows, the naksatras appear to be 28 in number. The Taittirīya 
Šruti has mentioned Abhijit naksatra in two out of four places ; but nowhere 
does it mention whether the naksatras are 27 or 28. The Satapatha 
Brāhmaņa has stated at one place (10-5-45), that the naksatras are 27 and 
Upanaksatras are 27. The above lines from Atharva Samhita appear to have 
used the name Krttikā in the singular number. The Mrgaširas and Pusya 
are mentioned as Mrgaširah and Pusyah (in masculine gender), the word 
„Svātī has been used as Svàti ending short i, and appears to be masculine. 
The name Anuràdhà has the second vowel short and is used in the singular 
number. The word ‘Sravana’ has been used (in place of Srona) while the 
name Bharani is changed to Bharanyah. These are the points of difference 
between the Atharva Samhita and Taittirīya Sruti ; but otherwise the two 
works show an agreement. The genders and numbers of some of the naksatras 
cannot be clearly ascertained, but one may presume that they are the same 
as in Taittiriya Šruti. There is, however, some doubt about the Prosthapadā. 
The words ‘‘Vicrtau nama tārake”, occurring at some places (2. 8. 1 ; 3. 7. 4) 
appear to refer to the naksatra Mila. 


Naksatras mentioned by the Taittiriya Sruti :— 


No. Name of Naksatra The controlling Cencer Nur ber 
Deity 
1 Kpttika ; A . . Agni Feminine Plural 
2  Rohini " $ F . Prajāpati 35 Singular 
3 (1,3, 4) Mrgašīrsā .  . Soma Neuter » 
(2) Invakà i Feminine Plural 
4 (1,3,4 Ārdrā . : . Rudra 35 Singular 
(2) Bāhū . = Masculine Dual 
5  Punarvasu . „a. . Aditi m 33 
6  Tisya m ‘ P . Brhaspati $5 Singular 


7  A$legà : " " . Sarpa Feminine Plural 


No. Name of Nakgatra 
8 Magha . 
9 (1,3,4)Phalgum . 


(2) Pūrva Phalgunī 


10 (1,3,4) Phalgunī 


11 
12 


13 


17 


(2) Uttara Phalguni 


Hasta ē 
Citrā F . 
(1) Svātī . 

(2, 3, 4) Nistya 
Visakha . . 
Anūrādhā  . 

(1, 2) Rohini . 
(3, 4) Jyestha 

(1) Vicrtau . è 

(2) Mūla Barhaņī 

(3) Mūla . 

(4) Mūla . . 


18 


P4 


(1,3, 4) Asādhā 


(2) Pūrvāsādhā . 


19. (1,3,4) Asādhā 
(2) Uttarāsādhā . 


19A (G,4) Abhijit 
20 Šroņā " 
21  Sravisthà 
22  Satavigak 
23 (1,3, 4) Prosthapada 
(2) Pürva Prosthapada 
24  (1,3,4) Prosthapada 


(2) Uttara Progthapada 
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The controlling 


Deity 


Pitr 
Aryamā 
Bhaga 
Savitā 

(1,2) Indra 
(3, 4) Tvastā 
Vāyu 
Indrāgni 
Mitra 

Indra 

Pitr 

Nirrti 
Prajāpati 
Apah 
Višvedeva 1 

39 

Brahma 
Visnu 

Vasu 
(1, 2) Indra 

(3, 4) Varuna 
Ajaekapad 


Ahirbudhniya 


3> 


Gender 


Feminine 


25 
Masculine 
Feminine 


»» 


33 
Masculine 
Feminine 
Neuter 


3° 


Feminine 


Neuter 
Feminine 


» 


Masculine 


49 


Number 


Plural 
Dual 


39 
Singular 
>> 


Dual 
PJnrai 
Singuler 
an 
Dual. 
Singular 


» 


Plural 


Singular 


Plura] 
Singular 
Plural 

,» 
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Name of Nakgatra The controlling Gender Number 
Deity 
25 Revatī  - " ; . Pisa Feminine Singular: 
26 Ašvayuja : a A . Ašvin E Dual 
27 Apabharaņī . . .  . Yama m Plural 


The derivation of the word naksatra has been given by Taittiriya Brahmanz 
in the following lines :— 


Tala sm RAPA: uo Seng: uo APIE N 
wat gura aaraa uo emer ame u 
@. AT. 3.6. 24. 3. 


This, in short, appears to mean that those which are not ‘Ksatra’ (movable): 
are Naksatras. The Nirukta, explaining that the term naksatra is derived 
from its quality of being movable and adds that according to the Brāhmaņas. 
the naksatras are so called because they are not *Ksatra' (i.e. movable). The: 
Taittiriya Brahmana at another place writes as follows :— 


Alas wt ganar a UTT gi Sume arened N Wb wr Eg TAA |i 
sri a ate TATA NU THAT Aaa s agt Ware a gi gag 


mia o mia at carta qirma a cuf serrer à aaaea 
f ATTRA ate FEI qub aa 
a. at. 2. LO R. 


“There was water in the centre. The tārakās (stars) are said to possess. 
the property of tārakatva (protectiveness) because they floated and saved 
themselves. He who performs a sacrifice here goes (naksate) to that world.. 
Hence is the ‘naksatra’ significantly so called. They are the houses of gods. 
He who knows this becomes the owner of a house. The naksatras are the 
images of the earthly objects. Hence a rite should not be allowed to ter- 
minate and a sacrifice should not be performed on an ugly naksatra ; it 
gives the same result as a rite performed on an inauspicious day”. 


These lines are very important as the derivation of the word tāraķā appears 
more to be quibbling, but the second derivation which traces the word to the: 
root “naksa” (to go) and the notion that the virtuous in this world should 
ascend the heaven and become naksatras, is noteworthy. Several nations. 
of the world might be cherishing this belief. The idea that the naksatras are 
houses of gods is very important. Here, what can the word ‘deva’ stand for 
other than the shining planets, actually moving through the stars? The notion 
that the naksatras are the houses (grhas) of gods suggested the derivation 
that what holds (grhnāti) a house is a (graha) planet and thus the word graka: 
(planet) seems to have been applied to resplendent gods like Venus etc. 


Looking to the derivation of the word naksatra that they are the images: 
or pictures of the earth or earthly objects, it appears that the naksatras must 
have derived their names from their resemblance to particular figures. But. 
some naksatras seem to have received their names for other reasons. 
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Let us, therefore, see the origin of each naksatra's name as given by the 
Vedas. The names Punarvasu, Citra, Maghā and Revati out of the 27 names 
of the naksatras, did not originally indicate naksatras but were used in a 
different sense in the Rk Sarhitā. They are quoted here for a better under- 
standing of the naksatra names :— 

ATA Fay HR eror vf n 
w. d. 2o, LE. 9. 

Sāyanācārya explains the terms Punarvasu as ‘punah punarvastārau stotrņā- 

mācchādayitārau (devau)’ meaning “‘the two gods who repeatedly give shelter 


to those who offer prayers". Jt is worth remembering that this word is used 
in the dual form like the star-name Punarvasu. 


qimia quem grep PaurWur xm gat agmi nu 


V 9. A. 9. wh. 4, 
sat vate rata MATA fase tu 


OW. d. v. WW. 3. 


These lines suggest that ‘Citramagha’ means "one having wonderful 
wealth". āska has rendered the word asa ‘store of wealth to be used for 
charity’. 


The term ‘Revati’ means one ‘possessing wealth’. The following quotations 
may be seen for this sense :— 
aafata uar aedaiTtanm: 
fata g. o. 
afea aa tafa 


"Ew. W. S. BW, 
aqe afia ēdtaru quunt unie N 
: w. H. €. WR. E. 


Some of the words in these four have been usedin the above mentioned 
or similar sense in some other places. This shows that the words Punar- 
vasu, Maghà, Citrà and Revati while already current in the spoken language 
might have been applied to particular naksatras later on, and it can be inferred 
that these must have been so applied to different naksatras, because of their 
loveliness, their munificence, etc., these qualities being either actually noticed, 
imagined or experienced about them. The same thing could be said about 
some other naksatras also. 


The Aitareya Brāhmaņa contains a strange legend about Rohiņī 
(Aldebaran), Mrga (Lambda Orionis) and Mrga Vyadha (Sirius) which gives 
the reasons for these appelations and hence it is given below :— 


safai rai gfeavmaremafgafaeren sig ewafaered TTT HAT zugd qmmda 
d tar murum d sema gūdifa taiga qanada aana 
at Ga HIUTHICTS ai ST GAME GST UU Zapata] TZ AAT 


wafa à a damna da d ta agamu c sanfani fafa 
2 DGO/59 5 
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vadunt 4 at at gm aft qeütufa a gada awaa qqanniaui 
agaaga TTA wala Mawes am da amaeana fag zea 
SAI qud AT ZGITHQ WX S ga anea: a S US aa Aga ar Afg a 
gāgftagisrāt cay fasist azt zd saa RaRa aana ahaa d 


Q. AT. 23. &. 


*Prajapati felt love for his own daughter—the sky, some say, the usà 
(dawn) others. She became a rohit i.e. a deer. He became a ‘rSya’ (a white 
footed antelope) and went upto her. The gods saw him and (began to remark) 
*Prajāpati is now doing a deed improper. They sought one who would 
punish him ; but they did not find any one among them. Then they brought 
together in one place their most dreadful forms. Brought together, they 
became a deity, therefore his name contained the word Bhiita. He was 
then born who knows thus his name. To him the gods said, *Prajāpati here 
hath done a deed unknown, pierce him’. ‘Be it so’, he replied,- ‘Let me 
choose a boon from you’. ‘Choose’ (they said). He chose this boon, ‘The 
over lordship of cattle’. Therefore does his name contain the word ‘‘cattle’’. 
He who thus knows his name becomes rich in cattle. Having aimed at him, 
h e pierced him, being pierced he flew upwards, him they call the ‘deer’, The 
piercer of the deer is he of that name (Mrgavyādha). The female deer is 
Rohini. The (Trikāņda) is the three pointed arrow.” 


North 


(a-Orion) * 0 

Mrgašīrsa 9 
Rohin 

(Aldebaran) 


East West 


Vyādha 


(Strius) 


Soutb 
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In this figure ten stars have been shown in the Orion group. The group 
of three stars appearing in a straight line and situated in the middle are known 
as Trikdnda Bana or three-pointed arrow. The four stars around it are the 
four feet of the antelope, and the small cluster of three stars to the north of 
all these stars is known as the Mrgašīrsa (head of the antelope) 


Many more small stars can be seen near these stars in the sky. All these 
stars together are called the Orion by European astronomers. A look at 
all the stars in the figure will show that the stars Rohini, Mrga and Mrga- 
Sirsa must have derived their names from the figures of the star-groups. Again, 
when these clusters after having risen in the east, begin to move towards the 
west, it appears as if the Mrga (the antelope) is chasing Rohini (the deer) 
and Vyādha (hunter) is chasing the antelope, and the legend of Rohini and 
Prajāpati might have been suggested by this scene. 

The Taittirtya Brahmana (1. 1. 10) gives the legend of Rohini and Prajā- 
pati in a slightly different form. The purport of the legend is :— 


Prajāpati created *prajā” (people). In so doing, the virāt (Universe) was 
created from his semen. Gods and demons received it. Prajāpati said "She 
is mine’. She flew to the east. Prajāpati followed her. She thus ran for 
protection from place to place. In the end it is remarked :— 


al qu seated u ar Afgana u agg Afefors uu Mfgografuaredita ti 
ga wat otal afaftsaammt n edid u 
d. AT. 2. 2. Yo. & 
**She then ascended (the heaven). Hence, she came to be known as Rohini. 


She got this name Rohini, because she ascended heavenward. One should 
light fire on the ‘Rohini’ naksatra”. 


The star got the name Rohini because she ascended heaven. The origin 
of the word Rohini has been given at another place as follows :— 
sanaa Afgang n d dar Afgana n adi d 8 aala Merde Uu 
atiga vifzforeai n ETA Tara n aAa u aata vem Agfa n 
q. 8T. 9. 2: 8. 


The Taittirīya Brāhmaņa describes the origin of names of some other stars 
also as in the following verse :— 


Rer d war detfrrenferee t aang fanda 1 Kava arā qequrepmq N à 
qaaa d Tat wTp TW TATA ü Gn GTI AK: AA GATT ! 
a weed a gatās amb agarada uz wafa n 
d. aT. 9. 9. 2 
**The gods when in good condition desired to light sacrificial fire. (But) 
their fire remained unlighted, and because of this, their precious wealth left 


them. They commenced a sacrifice on Punarvasu naksatra. The wealth 
again came back to them." 


Other ideas based on the words ‘Punah’ (again) and ‘Vasu’ (wealth) can be 
seen at two or three other places. 


cr. 
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The origin of the names of Anuradha, Jyestha etc. has been described in 
the following lines :— 


aaaea a^ agan: ou sdezāmuafucāfa u - vāze aAA- 
aahi u aem TT TATRA aat: TATA t gestu u gag, Ik 
agfa n weary u aeaf u cHesqigemedg uo aaia th 
ATT SET  SnTWUemuTTET N . 
q. 3T. 2. 9. R. 
, Sayana, while commenting on this, remarks that it was the statement 
made by the gods with reference to their battle with the demons.... (gods 


say) ‘‘we killed the eldest of them all on the J yesthā naksatra (day) and 
that is why the star is to be known as ‘Jyesthaghni’.......... etc." 


The five stars of the constellation of Hasta present the appearance of the 
palm of the hand ; and it is clear that the group of stars must have received 
the name Hasta (hand) from this resemblance. 


The Taittiriya Brahmana has conjured up the vision of naksatriya (stellar) 
Prajapati which is noteworthy. 


mM 4 ef senufa Hu ou wire: eurz: tl Zea BATE EU: d 
faai ferc n reat gad u mue fama n sfassa: u uu d aafaa: 
gafa : n . 

A. AT. 9$. 4. R. R. 


*He who knows the naksatriya Prajāpati knows him as related to both 
the worlds. The star Hasta is his hand, Citrā his head, Nistyā (Svātī) his 
heart, the two Višākhā stars his thighs, Anurādhā the place to stand upon. 
This is the naksatriya Prajāpati”. 


Even at the present day the description appears to agree if we look up to 
the sky and imagine that the figure is formed of a man having raised one 
hand to one side above his head. Only the star Svati does not seem to fit 
in at the place of the heart. The proper motion of this star is far greater 
than that of others. Therefore, the description must have been true some- 
time in a very remote past. 


The grammatical number in which the naksatra names are used is help- 
ful as an indication of the number of stars in each group. The Mrgašīrsa 
group, including the stars representing the head, consists of a good many 
stars and is called Mrgašīrsa. Similarly all the stars of the Hasta group 
have together received the appellation Hasta. Thus, though Mrgasirsa and 
Hasta are spoken of in the singular number they are actually composed of a 
number of stars. As mentioned above the alternative name for Mrgašīrsa is 
*Invakah" which is in the plural number. The following ten out of the 
remaining naksatras are used in the singular. 


Rohini, Ārdrā, Tisya, Citra, Svātī, Jyesthà, Mila, Srona, Satabhisak 
and Revati. 

This shows that each of these naksatras must be a single star. Punarvasu 
P. Phalgunī, U. Phalguni, Višākhā and A$vayuja—-these five stars are used in 
the dual number ; hence they must have two stars each. The remaining 
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naksatras viz. Krttikā, Āšlesā, Maghā, Anuradha, P. Asādhā, U. Aşādbā, 
Sravisthā, P. Prosthapada, U. Prosthapada and Apabharaņī, these 10 nak- 
satras are used in the plural. Therefore, each of them must have more than 
two stars. The Krttikās, out of them, contained seven. stars as can be seen 
from the following lines :— 


HAM Cast TAT erra faa ramgraded eum 
Rage Tagi THA TAT APRA ARTN 
d. 3T. 3. 2. Y. 
These are the lines from the K rttikesti (sacrifice to Krttikā) a part of nak 
satresti. The names of seven stars are— 
Ambā, Dulà, Nitatni, Abhrayanti, Meghayanti, Varsayantī and Cupu- 
ņīkā. 
That the Sravisthà group consisted of four stars may be seen from 
wet adum: fast: N l 
@. aT 3. 9. 9. 


The following quotation from Taittiriya Brāhmaņa (3. 1. 2.), shows that the 
Prostapada group had also four stars. 


Send afafa Mā n aan Caaf ga dar: n Aoa sfanta adfa n 
a afe ofewdegaa: n arfgeeifa aaraa N 

d. 8T. 3. 8. 3. 
According to the following lines in the Satapatha Brāhmaņa none of the 


star grups other than the Krttikas had more than four stars ; or at any rate 
none of them had more stars than the Krttikàs. 


qx E cfe anfa am orat aaraa va wfasor aemferar 11 
Ma. AT 8.9.8.8. 
“Other naksatras have one, two, three, or four only, these Krttikās have 
many”. 


The number of stars in the naksatras and their deities mentioned in the 
post-Vedic astronomical works will be compared with those in the Taittiriya 
Sruti later on in Part II. 


The Vedas specially refer to certain stars in addition to the 27 well known 
stars :— 


ot a err fafgara seat ara’ wat mg fafgāg; n 
ad? VW. de. 
**These Bears* which appear to be placed at high elevation (in the sky) at 
night, go away somewhere in the day.” 
The Šatapatha Brāhmaņa observes 
Vata gc āga maru i 


SF. WT. 9. 2. a. Y. 


*The Saptarsi group has received the name as the Great Bear in European astronomy. 
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“The Saptarsis were called bears in ancient times” 


There is a reference to the seven stars (Saptarsis) in Tāņdya Brāhmaņa 
(1. 5. 5.) which is as follows :— 


Hea tq wR n l 
Aiša AT, ?, X, N, 
“Worship the seven sages (appearing) above.” 


In Taittiriya Brāhmaņa we come across the following lines in which some 
reference to the star Citra occurs after the suggestions that sacrifice should be 
commenced on the Krttikā naksatra, 


PIAHAT Y TATA GRIS uw a gau supe N quu gepaar 
Gea SSSA HW TAT ATION GHI SETRA u qur aupeüfa u gam 
ARAZ |) AL gemaa, Uu Wapedia u dani ug mew ta 
"4 u graataat n at feat annaa u 
d. ST. 2. t. R. 
* From this it is clear that the words “The two which went up became 
divine dogs" refer to some two stars or clusters of stars. 
spit frana maga à glaa fada qud aa: area fafa Gar ga 
Paat: u araateg sad u 
HA, d. 4. £o. 
This refers to a divine (celestial) dog and three god-like Kālakanja (demons) 
stars in the sky. 
at à sary am anà agtt ufui! audi 
FE. A. to. 0Y $$. 


This refersto two dogs. Even the Atharva Samhitā (18. 2. 12) gives this 
mantra with the variant reading *"Pathisadi nrcaksasa" for the last two words. 


There are two star clusters on either side of the Milky Way situated to 
the east of Mrga constellation. They are known as Canis Major and Canis 
Minor in European astronomy. The first group contains Sirius, one of the 
brightest stars. The second group contains the pair of southern stars out of 
the four stars of Punarvasu. It seems these two clusters are the two dogs 
mentioned in the Vedas. 


dat are catcimitetawerddiaregat eaead u 
HE. d. 1o. $3. Yo. 


. This rea refers to the celestial boat. The Atharva Sarhhità (7. 6. 3) 
gives this mantra as ““Daivim.. gasom asra.."'. 


ferent Akaa wadaat fafa u aamļaru ged qur: gremarga N 
WT. W. WS YS Y; |. E.R. 
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Even this mantra from the Atharva Samhita mentions a celestial golden 
boat; the word ‘Pusya’ in this appears to have some connection with the star 
Pusya. A constellation situated close south of Punarvasu and Pusya is called 
Navis (Nau or a boat) in the European astronomy. This appears to be the 
Nau of the Vedas. 


ECLIPSES 


Let us now see what other astronomical references can be gleaned from 
the Vedas. Here is a passage from the Rk Samhitā which mentions an 
eclipse. 


aai aa aiganafa a aaan Matraštug: u vu 
aaia aTarsarat fat aa AAT ag u 
Tag qu queas gav agams fēzafa: n gu 
Wurm aa aana great gut fuga famia u 
ed fast afa maraa t grad aama UAT du V N 
pret Meo AT yaaa: quu ifort araa || 
af: quien fafa aequrara, KERTATKGATUT FAST Ws tu 
a à ag aigean facaenrc 11 MMA fag BHATT u 8 
"rH. 4. Yo. 


**(5) Oh god Sun! When the demon Ràhu (moon's ascending node) engul- 
fed you with darkness, all the worlds so appeared that people living in them 
were unable to know where they stood. 


(6) Oh Indra! You destroy the illusions of *svarbhānu” (Rāhu) which are 
found to exist under the sky. The sage Atri got back the Sun who was engulfed 
by the impious darkness by means of the fourth Brahmā. 


(7) Oh sage Atri ! May that malicious demon desirous of devouring food, 
not devour me with that dreadful darkness. You are a friend and truth is 
your riches. May you and god Varuņā protect me here. . 


(8) The sage Atri, after selecting the grava (stone) for extracting some juice 
for gods and after offering prayers and salutations to them, dispelled the 
illusions of Rahu and set his eye on the Sun's light (i.e. remained watching till 
the Sun became free from darkness)*. 


(9) Atri alone could restore the Sun whom the demon Rāhu had engulfed 
with darkness and no one else could do it.” 


There are two or three important points in this description. The first 
thing to note is that this description of the eclipse does not reflect a highly | 
panic-stricken mood. Solar eclipses are quite frequent, but only a few of 
them are visible at a particular place ; and even out of these few, the total 
solar eclipse is quite rare. In England, a total solar eclipse was observed on 
March 20, 1140 A.D. and the next one followed as late as 22nd April, 1715 A.D. 
which shows that no total solar eclipse was observed during the intervening 
575 years. In India, the total solar eclipses do not occur at such long intervals ; 
nevertheless, they are likely to occur once or twice in one’s lifetime. Itis clear 


*Sáyanàcárya has translated the third line in a different way and his renderign of the other 
parts of the passage also js slightly different. 
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that the *rcās” quoted above describe a total eclipse of the sun, still the des- 
cription does not betray a high degree of amazement or horror. This shows 
that in those times eclipses had become guite familiar and the dread of that 
ptenomenon had lost much of its edge. Secondly, what are we to under- 
stand from the remark that ‘‘ the Atris alone could restore the sun and no 
one else could do it’? ? This perhaps shows that only the members of the 
Atri family and no one else had the knowledge of the solar eclipse. And 
what is meant by no one else had that knowledge ? Even a child knows it 
when an eclipse begins. But even then we are told that Atri alone was able 
to liberate the sun. This means that Atri alone knew when the eclipse would 
end and no one else had that knowledge which Atri possessed. This shows 
that the descendants of the Atri family had at least some knowledge of eclipses, 
if not, the most accurate knowledge necessary for predicting the exact moment 
of the beginning and ending of an eclipse just as the ancient Chaldeans knew 
that the eclipses recur with every cycle of 6586 days or 223 lunar months. 


Thirdly, though the wish is once expressed in these Rks that Rahu may 
not devour the sun, it is said three or four times that Rāhu engulfed the sun 
in darkness, which means that Rahu and darkness are regarded as two differ- 
ent things. A quotation regarding the belief that the moon enters the sun 
on the new moon day has already been given from the Aitareya Brahmana. 
lt appears from this that even though the true cause of a solar eclipse might 
not have been known at the time of the eclipse mentioned above, one may 
safely say that the popular beliefs of those times had a leaning towards the 
knowledge of the true causes. The notion that Svarbhanu or Rāhu devours 
the sun must have gained ground at a later date. 


The Tāņdya Brdhmana refers to eclipses at five places (4.5.2 ; 4.6.13; 
6.6.8 ; 14.11.14.15 ; 23.16.2), in which the 'Svarbhànu' is described as attack- 
ing the sun with darkness. In two places (6.6.8 ; 14.11.14, 15) out of five, the 
sage Atri is said to have removed the darkness by *bhāsa' (lustre) ; in the 
remaining three places, gods are said to have removed the darkness’; but even 
in those places, the word ‘gods’ appears to mean the sun's rays. In Gopatha 
Bráhmana (8.19), the ‘svarbhanuw’ is described as having attacked the sun by 
means of ‘tama’ (darkness) and Atri is said to have driven away that ‘tama’. 
According to a description in the Satapatha Brāhmaņa (5.3.2.2.) the ‘Svar- 
bhanw’ is said to have attacked the sun with ‘tama’ but Soma and Rudra are 
said to have removed that darkness. 


PLANETS 


Let us now see what the Vedas have to say about planets, Jt need not be 
told that of the nine planets, the Sun and the Moon together share 
hundreds of references in the Vedas. Rāhu and Ketu are not visible planets 
at all. Therefore, the remaining five are the only real planets belonging to the 
sdar system. But the author did not come across any reference in the Vedas 
in which something is explicitly said about all or any of the five planets. There 
is, however, ample scope for inference. 


smt d qutt med aera fea: n 
taal q sari asie fa avagfad A aca Wat ou 
RE. d. 9. YOU. Yo. 
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‘These mighty five (gods) are seen in the middle of the vast expanse of the 
sky. Even though they are seen coming vau Āra when ] compose hymns in 
honour of gods, they have all gone away to-day.. 


In this, the word ‘gods’ does not actually occur. But there is no doubt 
that the context requires the insertion of the word. The mighty five are said 
to be coming together. The five planets, Mars and others, are seen very 
rarely simultaneously in the sky. 


Similarly, Mercury and Venus can never be visible in the middle of the 
sky. Hence, ‘divah madhye’ is simply to be rendered as in the sky. All the 
planets are at some times visible at night except when one or two planets are 
heliacally set. The original Vedic gods were none other than the wonders 
of nature, actually visible luminous orbs and so on. Even the root meaning 
of the word ‘deva? is "one who shines". There are no five ‘gods’ known 
as ‘pafica deva”, just as ‘two gods’ stand for the *Ašvins” and ‘33 gods’ stand 
for twelve Adityas and other deities. 


The word ‘paficadeva’ occurs also at another place (10.55.3) of the Rk 
Samhita. Hence, the word can be rendered as five planets. It has, already 
been stated above that 'naksatras are homes of gods”. This statement also 
lends support to my view, and these very quotations show that the people 
had some knowledge of planets in the Vedic age. 


In these days people of all ages very well recognize the pláne Jupiter 
and Venus and particularly Venus. 1t appears in the east continuously 
for some days early morning and then in the west in the evening. It 
appears in the morning in the east for about 9 months in every span of 20 
months. It seems hardly possible that such a bright object as Venus which 
is visible in the east for about nine months out of twenty and which is bound 
to attract the attention of all, failed to be a source of joy and wonder to the 
ancient Rsis who used to awake up and bathe early before dawn and start their 
sacrificial rites ; and that the Rsis failed to note that it had a motion of its 
own, quite different from that of other stars—that it wasa planet in astro- 
nomical parlance. 


They had really noticed this fact at the very time when the most ancient 
Vedic hymns were composed and had accordingly invested Jupiter and Venus 
with divinity. We are inclined to think that the conception of A$vins as twin 
gods probably owes its origin to the two planets Jupiter and Venus. Venus 
appears in the east early morning for about 9 months out of every 20 ; and 
almost on every such occasion Jupiter is seen near it for about 2 to 3 months, 
and in these months it is seen very close to Venus for a few days. Later on, 
Venus being the faster of the two, Jupiter is seen lagging behind to its west, and 
is seen rising ezrlier than Venus every day, and this continues till Jupiter is 
found to be on the point of setting in the west just when Venus is rising in the _ 
east ; Jupiter is thus seen to have traversed the whole sky. It was perhaps 
sometime when Jupiter and Venus were seen together that A$vinhood was 
fancifully conferred on them. Again, when it was seen that Venus for ever 
remains close to the sun while Jupiter is wandering through the sky the observa- 
tion must have found expression in the following couplets*. 


ŠRĪTAgU sus Treg AAG: | Teg ATEN ANT AE Tarifu dun n 
RE. H. Yy. 93. 


*The following note was added at the time when this part of the book was first written 
on 30th December 1887. (See next page) 
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“Oh Ašvins ! You have kept one lustrous wheel of your chariot near the 
sun for adorning him and you revolve round the world by the second wheel.” 


Of these remarks, the first one viz.,‘you have kept the lustrous wheel near 
the sun’ very fittingly applies to Venus and the second viz., ‘you revolve 
round the world by'the second wheel’ applied to Jupiter equally fittingly. 


The Nirukta includes Ašvins in the list of celestial deities. The time 
prescribed for offering prayers to them was after midnight. The dawn 
(Usa) was always associated with the Ašvins in some way or the other in 
the hymns addressed to them in the Rigveda. Habitually rising with the 
lark, our ancient Rsis were bound to feel the attraction of the sky. 


These facts lend support to our surmise and all things considered, we feel 
convinced that the “Twin Agvins’’ were originally none else than the planets 
Jupiter and Venus. 


We come across an independent reference showing that Jupiter was 
known to be a planet. 


agafa: aA amat Rel safes: qur WATT 11 
w. W Y. 4o. Y. AA, E 3o aa. Y. 


"Jupiter was first born in the highest heaven of shining light." 


This sentence occurs also in Taittirīya Brāhmaņa (2.8.2). The idea con- 
veyed therein seems to be that Jupiter is a god in the form of a star. The 
Taittiriya Brāhmaņa further says :— 


age saa maata: u fatu iu u 
a. Ft. 3. t. %. 


"Jupiter when born was first visible near the star Tisya (Pusya)”. 


The maximum latitude of Jupiter is 1? 30'. Hence, there are only 6 out 
of 27 naksatras viz., Pusya, Maghā, Visakha (Alpha Libra), Anuradha, 
Satabhisak and Revati with whom Jupiter can form a close conjunction. Some- . 
times Jupiter and the star Pusya are so closely conjoined that they together 
appear to be one body. The idea of Jupiter having been born near Pusya star 
might have arisen when Jupiter was seen emerging from such occultations. 
Evidently this would call for the knowledge of Jupiter's motion, that is to say, 
the knowledge that Jupiter was a *wandering star' or planet. The presiding 
deity of Tisya is Brhaspati. Even now the conjunction of Jupiter and Pusya 
is regarded as the most auspicious. 


Contd.. from previous page 

Venus rose heliacally in the east on 26th September and Jupiter rose in the east on 2ist 
November. The two, therefore, began to be seen in the eastern sky before dawn from 21st 
November. Now they are being Seen very near together for the last 2 or 3 days. They 
will come nearest to each other after about two days, i.e, on 2nd January 1888, that is to say 
they will be in conjunction. About Ist of June, while Venus will still te seen rising in the 
east, Jupiter will be seen cn the point of settingin the west, and after a few days Venus will 
disappear in the east. A gentleman who had no knowledge of astronomy, pointed out to 
me, of his own accord, early in the morning that two planets were situated near each other. 
It is not, therefore, possible that the attention of our ancient sages was not drawn to Jupiter 
and Venus in the same way when they conjoined. —The Auther 
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aq ardant owns veretur | 
MW. A. fo. $33. ` 


The hymn this Vena has risen etc. ”” is sung in honour of the deity 
known as Vena. The description in this hymn naturally suggests that it 
refers to some bright celestial body, that is, to a star or planet ; and descrip- 
tions found elsewhere in the Vedas further show that it refers to Venus. The 
vessels used for storing Soma juice during a sacrifice are called grahas. They 
are so called because they ‘take in’ i.e., store the Soma juice. When the sac- 
rifice is in progress the juice is first placed in the graha and then oblations 
are offered thereof which are called grahds. Two planets Venus and'*Manthī 
are referred. to in the Agni-stoma sacrifice. The Šatapatha Brāhmaņa 
makes observations about them as below : — 


Ut gar seg TaTAfaat agt UN ga qA a gu quía ga šu gafa 
Aiamaa GU ATT o? SATA Z8 BRET quud Haft cmi detranau- 
aqfaa safari vent fanart heater wq wat a uu afa aagi- 
wats uc tt 


> 


ma. AT. Y. R. P. 


**Šukra (Venus) and Manthī are his eyes. The bright shining body is the 
same as Sukra, He is called '$ukra' because he shines. The Moon herself is 
Manthi. Some recite the Rca ‘“‘Ayam  Vena$codayat" in the beginning 
while offering prayers to Sukra. The ‘jyoti’ is said to be ‘jarayu’. 

Its appearance may be described by the words ‘he who burns’. 

These lines show that Vena and Venus (Sukra) are the same ; here the 
moon is called the manthin ; but there is also a convention of taking Manthin 
to mean Saturn. 

Šukra is called Venus in Latin. Kupros is the Greek form of Sukra. : 
The Greeks regarded Venus as female deity and hence, the word tok the 
form ‘Kupris’ and its ccrresponding Latin fcrm is Cypris ; thus Venus and 
Kupris or Cypris are equivalents ; and they resemble the words ‘Venah’ 
and ‘Sukrah’ in form* . 

lt appears from this that Venus was known to the Aryans from the time 
the Greeks and other European Aryans and the Indian Aryans were living 
together. 


dega sarai aenema aaa data agafat gA wag 
d.d. ?. 3. X. 


"Oh Soma Krayāņi! You are Vasvi (i.e. Vesu and other deities) ; you 

are Rudra, Aditi and Aditya ; you are Sukra and Candrā. May Brhaspati 
- bestow happiness upon you in this region ."' 

This is addressed to the Cow who is given away in exchenge cf Soma 
juice. Aditya is one related to Aditya ; this is used in feminine gender be- 
cause it qualifies the cow. Šukrā and Candrà are similar feminine forms ; 
here also the word Sukrà appears to refer to Venus. 


*This resemblance was suggested to the author by Mr. Bal Gangadhar Tilak. 
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sere: iaia À fafta gat uo ut A arta aged 
" Ud, Us seryHe* gd wa N Gu ci cb aguaizaar fermu 
TET wat at erg Wa: si xe Ra: Yo UI 
su, d. te. & 


From this it is clear that at the time of the composition of Atharva Veda 
the term graha has come to beapplied to some celestial bodies. The words 
“May the càndramasa graha and Aditya graha along with Rahu prove aus- 
picious to you" seem to refer to the planets eclipsing the sun and moon ; 
and the additional remark ‘‘May the planets moving in the sky bring happiness 
to you" appears to have been made with reference to planets such as Venus. 


The German Professor Weber* who is of opinion that the Hindus have 
borrowed even the naksatras from the Babylonians declares that it appears 
from the names of planets that the Hindus discovered them independently. 


On the whole, we feel that the Indian people had the knowledge of the 
planets Venus and Jupiter in the Vedic age ; and if this be true, it is not im- 
probable that they might have had some knowledge also of Mars who some- 
times appears as bright as Jupitre, ro of Mercury who always remains near the 
Sun, and of the slow moving planet Saturn. 


METEORS AND COMETS 


The quotations from Atharva Samhità (19.9) given above contain the 
words Ulkā (Meteors) and Dhūmaketu (Comets). Varāhamihira has exten- 
sively dealt with the results of a meteor striking against a star. 


AUSPICIOUS TIME 


Even in the Vedic age people believed that an auspicious time is necessary 
for doing anything. 


«tar fas: gfema org t am ATASTACAATAGATA: N 
Æ. Wd. V. 55. Y. 


“Vipra (intelligent) [Varuna] established the reciter of hymns in an aus- 
picious day, after expending the passing days and nights ”. 


The Taittirīya $ruti contains good many instructions for performing the 
agnyādhan and other rites on particular naksatras and some of them have 
already been given above in some context or other. Some more are given 
below :— 


sfadw «ada ad grāfa ari fagufa 
q.d. &. ?. Y. Y, 
“On the rise of naksatras he breaks his silence saying ‘perform a particular 
rite”. 
It is well known that the works on Dharmaśāstra abound in instructions 


regarding certain rites to be performed till the rise of naksatras and in beliefs 
that certain persons become purified at the sight of naksatras. 


*See Weber's History of the Indian Literature,Page 251. 
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g: ea aaa A sai: affan a qi: «emendi u 
ade at GA u aequ ceeqéta midi amiga aaan aaen are 
Sarda u 

d. AT. $. 8. 3. 


gru aaaf aa Gu gaia aaea, 11 qum ca FTA N 
d. Wt. R 4. 3. 


gi arma feat frarearfafa n at fea «ata, n feta wafa n 
@. aT. L L 2. 


(i) He who is desirous that his progeny should be generous, should com- 
mence a sacrifice on the Pūrva Phalguni day ; because, the Pūrva Phalguni 
naksatra belongs to aryamā (sun). He who gives away on this naksatra comes 
to be known as ‘aryama’. His progeny has a charitable disposition.” 


(ii) “Whatever good rites you have to perform, do them on divine naksa- 
tra days, because they are auspicious days." 


(iii) “If you wish that your daughter should be dear to her husband, 
marry her on the ‘Nistya’ (i.e., Svati) naksatra day." 


qena aefa n RAN AeA n areca faqa aaa n aAA EL p N 
ated aA u 
q. aT. ?. =, v. 


It appears from the remark ‘aslila nāmamšcitre”* (on page 50) that 
just as people had certain notions about the auspicious character of stars, 
so also they had their notions about the character of days considered apart 
from the naksatras; these lines further show that the naksatras were distingui- 
shed as evil or good from their names, etc. The principle by which the day 
was adjusted to be good or evil is, however, not understood. lt seems that the 
naksatras received their names from their luminosity, form, and the malefic 
or benefic nature attributed to them through fancy orexperience. To some 
extent thisinvolves the fallacy or arguing in a circle. But even in the post- 
Vedic works on astrology we find many a rule framed simply in the light of 
the significance of names. Thus, for instance, one may be advised to settle 
a marriage between the bride and bridegroom if they are born, say, under the 
signs Aries and Leo respectively on the assumption that the ram (Aries) 
yields easily to the lion (Leo). 


COMMENCEMENT OF THE YEAR 


Let us now consider as to when the year used to begin in Vedic times. - 
Nowhere in Rk Samhità do we find the names of all the seasons mentioned 
together ; only the words Sarad and Hemanta occur in many places in the 
sense of year. As for the other Vedas whenever all the seasons are mentioned, 
the list invariably begins with Spring. In both the branches of Ya- 
jurveda, Spring has been specifically mentioned as the *mouth of the 
year' (The quotation have already been given before). The months are 
named according to the Madhu-Mādhava series, and Madhu and Mādh- 
ava are mentioned as the two months of Spring. It is, therefore, proved 


4 n 
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beyond doubt that during the Yajurveda Sarhitā age and during all the 
Vedic times later, the year used to commence from the month of Madhu 
and with Spring. The people then might have been occasionally commencing 
the year from some other season for civil purposes ; but as a rule the year 
used to commence from Spring. Now the months were lunar and the seasons 
depend upon solar year ; and if a particular solar year began with the begin- 
ning of a lunar year, there being difference of 11 daysinthetwo units of time, 
the beginning of Spring will not invariably coincide with the beginning of the 
lunar year and Spring used tosetin invariably in the month of Madhu ; 
there is no doubt that the system of commencing the year with the month of 
Madhu was in use in the Yajurveda Samhita age and even in later periods. 


Some other astronomical features of the Vedic age will be dealt with in 
the conclusion of Part I. 


ASTRONOMY 


It seems that the science of asironomy had assumed a tangible shape in 
the Vedic period. The Vajasaneyi Samhita contains the following lines :— 


THATS aga N qt. FW. 3o. Yo. 
HIA WHF Ou al. H. 3o. qo. 
(i) “(Go to) an observer of stars for special knowledge" and 
(ii) “a calculator for Yadasa.." 


The first of these quotations occurs even in Taittirlya Brāhmaņa (3. 4. 1). 
The words ganaka and nakgatra daría occur here. The Taittirliya Brāh- 
mana (3. 4. 1) mentions also the names of certain sages who were proficient 
in these sciences. It is stated at one place that a certain sage named Mātsya 
got some rite performed on an auspicious naksatra and it proved beneficial 
(1.5.2). The anuvàk which contains the names etc. of the month in a year, 
the days and nights of the month, and muhürtas and pratimuhürtas which 
has already been quoted above has the following lines at the end :— 


was! g eg AAT: MATA a Aa pur Mm da ll 
faagata eu... afrent are suf V „tm: o atta faai- 


ad. at. 3. Yo. & 


“The Vaideha Janaka went with ‘days and nights’. They told that he 
who knows them becomessinless and ascends to heaven. Ahina, the son of 
Aš$vattha learnt the science of Sāvitra, He became a swan and ascended 
heaven. Srautarsa Devabhaga learnt the science of Sāvitra, The Varsneya 
Süsa became united with Aditya.” 


This appears to be partly related to Vedanta philosophy ; but the context 
shows that it has also some bearing on astronomy. On the whole we are 
led to conclude that astronomy had grown into an independent science in 
the Vedic period. 


In the above discussion all the Vedic quotations have been considered 
together, That does not mean, however, that they were all composed and 
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made known to the people at one and the same time. Hence, it follows tha. 
it was not that the astronomical facts embodied in those guotations were all 


known to them at one time. Itis obvious thatthe astronomical knowledge 
must have gradually developed as time rolled on. 


lt would not be correct to infer whatever has not been mentioned in the 
Vedas was not at all known to the people of Vedic times. The Rk Samhita, 
for instance, refers to eclipse but does not mention all the names of stars. 
The Taittiriya Sruti, on the other hand, contains references to the naksatras 
by hundreds, but does not refer to eclipses at all. But it would be absurd 
to presume on this ground that the people then knew nothing of eclipses. 
Other matters also should receive such judicious consideration. 


THE DIVINE DAY 
An important sentence may be cited before the close of this chapter. 


UH aT VAS AAAS: li ARAT: N 


d. 3T. 3. &. RR. 

*The year is equivalent to a day of the gods.” 

Gods dwell on the Meru mountain at the North Pole of the Earth, and in 
the polar regions the day lastsforsix months and the night for six months. 
Hence, the year is known to be equivalent to a ‘divine day’ in the post- 
Vedic works on astronomy. Who knows whether this remark cmanated 
from a knowledge of the durations of day and night at the poles or not? 
Be that as it may, the rationale of thc Yuga-measure, as expressed in terms 
of years in the post-Vedic works, is to a certain extent implicit in this sentence. 
The next Part will treat this question at a greater length. 


SECTION II 


THE VEDĀNGA PERIOD 
CHAPTER I—VEDĀNGAS 
1. ASTRONOMY 


*Siksà, Kalpa, Vyākaraņa, Nirukta, Jyotisa and Chandas" are regarded 
as the six parts (Aigas) of the Vedas. At present a separate Sūtra (Kalpa) 
for each Veda is available and it is recited generally by the Vaidic Brahmins. 
belonging to each branch (Sakha); as regards other parts, the Vedas cannot 
possibly have separate ones. The remaining five parts, which are at present 
available, ùre recited by Rigvedi Brahmins only and not by those belonging. 
toother Vedas. The Vedānga Jyotisa (astronomy) which we hear was recited 
by Vaidic Brahmins, consists of 36 verses ; but there is another work known 
as Vedānga Jyotisa and which is commented upon by Somakara. The com- 
mentary by Somākara gives the remark **Yajurvedáüga Jyotisa by Sesa" at 
itsend. This portion is not at all different from the one recited by the Rigvedi 
Brahmins. There is also another work known as Atharva Jyotisa. It can- 
not be said for certain that the three Vedas had originally different ‘‘astro- 
nomical works" (Vedānga Jyotisa) ; it will, therefore, be convenient to call 
them by different names for a clear understanding of thesame. Let us call the 
astronomical work recited by Rigvedi Brahmins as “Rigveda Jyotisa" and 
that which bears the commentary by Somākara as **Yajurveda Jyotisa". The 
Atharva Jyotisa is quite a different one. The first two are similar in many 
respects ; out of 36 verses belonging to Rg-Jyotisa, 30 are found in the Yajur- 
veda Jyotisa also, which has 13 different verses. The total number of verses 
on astronomy and belonging to the two sections together amount to 49. It 
is also interesting to note, that of the 30 common verses, one verse is similar 
in meaning but different in words and metre. 


No information regarding Somakara’s date, etc. is available and in no other 
work or commentary is his name found. His commentary is found to be of 
two kinds. One is anextensivecommentary in which Somakara mentions his 
name in the beginning and adds at the end the remark ‘‘The Vedànga Jyotisa 
by Sesa ends." The second kind is an abbreviation of the first one. It does 
not mention either Somākara's name or the word “compiled by Sega”, etc. 
Those verses which are very easy to understand or those which deal with 
mathematics, are left aside ; there is no harm if one thinks that Somakara did 
not understand the work at all. Even none of other astronomers appears to 
have attempted to explain the mathematical side of the Vedāūga Jyotisa ; 
and because it has very little in common with other astronomical works, we 
seldom find its references in them, and those very few references will be dealt 
with in subsequent pages. This work is a very ancient one and as such 
occupies an important place in the history of astronomy. It should, therefore, 
be fully considered. 


In 1879 A.D. Prof. Thibbaut published a small booklet on the transla- 
tion of Yajurveda Jyotisa, which shows that he could succeed in explaining 
6 verses more than what Somākara could do. In 1881 A.D. the author 
attempted to translate as many.verses of Yajurveda Jyotisa as he could under- 
stand. Late Krishna Shastri Godbole had attempted to explain the work but 
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he could not explain more number of verses than what Prof. Thibbaut could. 
In 1885 late Janardan Balaji Modak, B. A. published a Marathi translation 
of Re-Jyotisa and Yajur-Jyotisa, from which it can be said that he could 
explain 2 or 3 verses more. He explained only 28 verses out of 49, The’ 
author is at present in a position to explain 36 verses out of 49. 


At present only the Rg-Jyotisa i$ recited by Brahmins. It is not known if 
Brahmins in any part of India now recite the Yajurveda Jyotisa or ever used 
to do soin the past. There is an interesting thing about the text of Rg-Jyotisa 
which is widely in recitation among the Vaidic Brahmins. It is worth noting 
that a number of verses contains words giving erroneous meaning. The words 
are incorrect ; still it is interesting to see that these are recited throughout 
India in this form. 


It is no wonder that people regard the text with the same veneration as 
the Vedas, and hence, a suggestion to the reciter to replace the incorrect form 
by a correct one would become unacceptable. It is obvious that the astro- 
nomical work would not have been erroneous originally ; and hence, the 
research as to when and how these errors have crept in, would be found 
very important in the study of the history of the Vedas and Vedangas. It 
seems that the original Vedànga Jyotisa must have disappeared some time in 
the past, and later on some pandit, not understanding the text, must have 
introduced the recitation of the text from an illegible or incorrectly written 
edition available to him. This is not the condition of other works connect- 
ed withVedic literature and hence the above can become a subject of research 
for the historians of Sanskrit literature. The author has written later on his 
findings about some of the verses. Of the six Vedangas, Panini wrote Vyāka- 
rana (grammar) ; Pingala is the author of Chandašāstra (metre), and so were 
Lagadha of Rigveda Jyotisa. In the second verse of this astronomical work 
is written “I am giving the knowledge of time as described by Lagadha." 
This is somewhat like the recitation of two verses (devoted to the salutation 
of Panini) before commencing the recital of Astādhyāyī. It is just possible 
that Lagadha was not the author of the whole work ; some one might have 
recast it later on in accordance with Lagadha's suggestions. “anaq”? 


is expressed by the Europeans as ‘Lagad’ or ,‘Lagadh’. This confusion 
‘seems to be due to the fact that the letter = cannot be properly expressed in 
roman character, and it is on account of this that Prof. Weber has expressed 
«a doubt that if Lagad be the same person as Laat, he must have lived in the 
Sth century A. D. But the Sanskrit texts mention the name as *Lagadha' 
beyond doubt.* 


In what follows, the translation of more important verses commen t both 
the Vedānga Jyotisas is given first. In the beginning, the Rg-Jyotisa has 
been taken up and the text is written exactly in the form in which it is actually 
recited. If the same verse happens to belong to the Yajurveda, but with a 
«different version given by Somākara and giving a better sense, it is also given 
later on. These are followed by those verses from the Yajurveda which are 
not found in Rg- Jyotisa. Then useful suggestions and criticism are given 


* Dr. Kern has published the 4ryabhatiya. He has in its introduction given some quo- 
tations from the orginal commentary ** Bhataprakāšikā” in the Malayalam character. The 
‘commentator has, at one place, quoted two verses from Vedānīga Jyotisa as ‘‘being 
written by Lagadācārya”. 

In this he writes the name as *Lagad". The mistake might have been committed 
because of the similarity of D & DH in the Malayalam character. It is worth seeing if the 
Rrahmins of this province while reciting the Rg-Jyotisa pronounce the name as “Lagad”. 
2 DGO/59 6 
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with the verses themselves wherever it was possible to do so. Attempt has 


been made to retain the originality of the text in the form in which it is recited 
by Vaidic Brahmins. 


For the sake of convenient comparison and contrast, the verse numbers 
belonging to one of the Vedangas are giyen in the first column and the corres- 
ponding verses belonging to the second Vedanga are given in the next column. 
The first two columns are the analysis of verses belonging to Rigveda Jyotisa. 
and the fast 3 columns are that of verses belonging to Yajurveda Jyotisa. 


Analysis of Rg-Jyotisa | Analysis of Yajur-Jyotisa 
NENNEN 
R Y | R Y Y R | Y R Y R 
j 
TU 1| 19 0 1 1| 19 n| s o 
2 0 20 22 3 3 20 0 | 38 16 
3 2 21 21 3 36| 21 21 | 3 18 
4 13 22 40 4 35 22 20 40 22 
5 6 23 41 5 32 23 31 41 23 
6 7 24 42 6 5 24 17 | 42 24 
7 8 25 32 7 6 25 oj 43 30 
8 9 26 33 8 7 26 0 2 
9 10 27 34 9 8 27 12 
10 15 28 35 10 9; 28 0 
11 19 29 0 11 0 i 29 0 
12 27 30 43 12 oļ 30 0 
13 0 31 23 13 4 31 C 
14 18 32 5 14 0 32 25 
15 17 33 0 15 10 33 26 | 
16 38 34 0 16 0 34 27: 
17 24 35 4 17 15 35 28 | 
18 39 36 3 18 14 36 0 | 


(I) RIGVEDA JYOTISA 


qadan urere Tae ou fasedaamraii sera faari fe: tt zu 
sea fatur reram aveadt a Tere Sum ensem ARRAT: N XO 


"After saluting Prajāpati who is the lord of the five-year Yuga (which 
cnsists of the day, the season, the ayana and the month as its parts) | become 
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purified and then after saluting the god of time and also the goddess of learn- 
ing (Sarasvati) I describe the knowledge of time as propounded by the great 
sage Lagadha”. . 

It is a bit surprising to note thatthe names of the 5 years comprising the 
Paiiza-Samvatsara-Yuga (fiv2-year-period) are not found in the Vedānga 
Jyotisa. But Somākara has quoted some verses belonging to Garga to which 
the author has referred in his note on the 8th verse. Those verses give a 
description of Pafica-Samvatsara-Yuga similar to that given by the Vedanga 
Jyotisa and they mention names for the five years. The Brhat Samhità by 
Varahamihira gives the names of years and their Lords. (See Brhat Samhita 
8-10) ; some of these Lords are diffzrent from those. mentioned by Garga. 
A line from Taittiriya Brāhmaņa has already been quoted on page 15 which 
gives the names of Lords of years ; but they are only four and different in 
certain respects. These are given below :— 


Name of the year Lords 
Tai. Brahm Garga Varāha 
1. Samvatsara . Agni Agni Agni 
2. Parivatsara M . . Aditya Āditya Āditya 
3. Idāvatsara A . Candramā Vāyu Cag&ramà 
4.Anuvatsarà  . ; . Vayu Candrama Prajap iti 
5. Idvatsara , : y — Mrtyu Rudra 


fata gemati fart nadaa u qar qeza ad grat qini raa va 


If the words *Dvàdasabhyastam" and ‘“‘Saņmyutam” from Yajur-Jyotisa 
be substituted for ‘‘Dvadasardhabdam”’ and ‘“Samjňikam” from Rg-Jyotisa; 
the above verse can be translated sensibly as follows :— 

“Reduce the current year number (out of the 5 year cycle) by one. Multi- 
ply the result by 12. Add number of months elapsed. Double the sum. Add 
2 for every sixty. The resulting sum is called Parva Rāši””. 

Example.—Find the Parva-number (i) in the beginning of the second year 
of the cycle and (ii) at the end of the 7th month of the 3rd year. 

Solution.—(i) Current year number minus one=2-—1=1.- 1x12x2 gives 
24. Gi) Current year number—1=3—1=2. (2x 12+7)x2+2=64. 

This is just like calculating the number of days elapsed from the epoch. 
This shows that one intercalary month is reckoned after 60 Parvasi.e., after 
every 30 lunar months. Some verses from Rigveda-version suggest this ; but 
verse number 37 from Yajur Jyotisa definitely mentions the rule. 


Katrā Maat Tay aH gaad i arafa reum: it faders: x ti 
`q: — 
KATARĀ Hart Tay arse sumpta) eara faai wruega: TINA N 


**When the sun and the moon while moving in the sky, come to Vāsava 
(Dhanisthā, 8-Delphini) star together, then the Yuga, the Māgha (month), 
the Tapas (season), the light half of the month, and the winter soistice, all 
commence together.” 
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mies afas galaia n arate ameg MATA: Kat So 


Note :—The Yajur-version ‘““Candramasau’’ is correct and not the version 
**Candramasau." 


“The sun and the moon turn towards North in the beginning of Dhanist- 
hās and towards South in the middle of Ašlesā. The sun always does this 
respectively in the months of Māgha and Šrāvaņa.”” 


The time when thz ayanas were possible in Māgha and Sravana can be 
calculated ; this point has been explained at length in the end. 


siafavuiter arg saat oaa afata fait agaa g tv 
**During the sun's northward journey the day increases by one Prastha- 
measure of water and the night becomes short. During thesouthward journey, 


the conditions reverse. The increase (of time) during an ayana is equal to 
six muhūrtas.” 


An increase of one Prastha is equivalent to 4/61 nādikā. In this connec- 
tion, verse no. 17 may also be seen. At the end of this topic, it is fully dis- 
cussed as to where an increase of six muhürtas is possible. 


faqot wad agaa auras a age aaa da fara agè usu 
AAMS—AT AAA UIgBUIATEI ad nu — 
' (The Yajur-version should be accepted for rational meaning). 


“The Ayanas commence twice on the Pratipada, Saptami, Trayodašī, 
Caturthī and Dašamī. They are respectively the commencing tithis of both 
the ayanas which can occur even in dark half of a month." 


The 1st, 7th and 13th of the light half and the 4th and 10th of the dark 
half are these very 5 tithis occurring agdin, form the 10 beginning tithis of 
10 ayanas occurring in the 5 years; and because the ayanas take place in 
Māgha and Sravana, the tithis alternately belong to the two ayanas and hence 
to the months of Magha and Srāvaņa. : 


That the above verse is to be rendered in this very particular way is support - 
ed by the quotations of Garga given with reference to this portion of Vedānga 
Jyotisa. j 

In this verse, the words ‘first, seventh, etc.’ are used in neuter gender, while 
the word ‘tithi’ is used in feminine or sometimes in masculine and not in neuter 
gender ; this no doubt creates a difficulty. The author has, therefore, taken 
them to be adjectives qualifying the word ‘day’ (Dinam). They are to be 
regarded as tithis and not civil days of a civil month, since no such specific 
mention is made, nor does it agree with the Vedānga Jyotisa system. 


aqeacnmiasa fra: afaa Ae aa FTA KAT TART: N eN 
THATS — 


ageazmaara faa: acifsaat we) naar FAMARSRĻĀGVAA N 


“Vasu, Tvastā, Bhava, Aja, Mitra, Sarpa, the two Ašvinas, Jala, Dhata and 
Brahma are the Lords of the naksatras (viz. Dhanistha, Citra, Ārdrā, Pūrva 
Bhādrapadā, Anuradha, Āšresā, Ašvayuja, Pūrvāsādhā, Uttara Phalgunī 
and Rohini) with which the ayanas begin ; one Rtu (season) is equivalent to 

"44 nakgatras”” — 
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The first ayana in the 5th year commences on Uttara Phalguni and its 
Lord, according to Vedanga Jyotisa, is Aryamā and hence the word Dhātā 
will have to be translated as Aryamā (this is a difficulty). The naksatras 
alluded to in the verse are lunar mansions. 


The meaning of the above two verses will be clear from the ‘Garga-quota- 
tions’ given by Somākara in the following verses. 


maaga Ara: Tare fafaa u aeq Areas qarezt ufa ua 
garā atacitsara fafana ad: u adeg: ena ferret fü aaa: n 1 
amdani g derat erepta wo amer qaaa qaum a afa n 3 tv 
aq ATT Spese aaraa egi fasa: aarar araa: v au 
aaa TW: TIAA afani n aia mud ufus faata st fraser uy uv 
waa: MRAR AAT ae: MA: MO Gm AIM Taner Adiga aus: N Git 
aaa danat vz area afaa u aqeat awa: em carat ATA Uo Nu 
anig Hat queeqerrea fama? uw fadtrmmrādata: q «ren RRT t si 
HoT Nu aurei armat faam: 11 zeta fearnfacoy dacāsmemāfa t e u 
madara fada aaea saa fait u wexraheat qaeareat ami TARATA i ?o n 
eat qti d sgfeamiaeé wat: n aai ATT qut faar: Wee UI 
akada dtd aera Mota 11 tā ada daad arae faanee d kt 
Aa TUT (FU saper audent U Aga AGANTAR u $3 N 
emite: wmm A quw sa nt genui Foageat aval wag u ev ou 
MAT W Foe Aas saat qui Xifgsitufud ata Tā: care aero U 4 N 
garnet: a fau: dust qeqdaa: à gagag fasta Taai cem ti $8 0 


The gist of the ‘‘Garga-quotations”’ and the two verses (8 and 9) is explained 
in the form of a table given below. :— 


Commencement of Commencement of , 
Year Winter Solstice 1 Summer Solstice 
Tithi Sun's Moon's Tithi Sun's Moon's 
Naksatra Naksatra Naksatra Naksatra 
Samvatsara | Màgha S 1  Dhanisthà Dhanistha| Sravana S 7 Half of Citrā 
Šregā 
Parivatsara 5 S 13 " Ārdrā | is K4 4,  P. Bhādrapadā 
Idāvatsara . | „ K10 „0 Anurādhā - S1 + Āšresā 
Anuvatsara - S7 3$ Ašvinī i» S13 ,, P. Asādhā 


Idvatsara M K4 $5 U. Phalguni| ,, K 10 35 Rohini 
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daaa Anaa: aaa: u amaia: egietan Rei: 1 i T 


This verse should be read as 
rt: Sea rre fare: pere: i ĪRE: gedtg sutergege fet: u 


which is the Yajurveda version and a correct one. In this verse 27 naksa- 
tras have been indicated by symbolic letters as follows :— 


1. Jau — A$vayujau for A$vini 15. Dhā for Anurādhā 

2: Dra for Ārdrā 16. Nah for Sravanah 

3. Gah— Bhagah for P. Phalgunī 17. Re for Revati 

4. Khe for Visakhe 18. Mr for Mrgašīrsa 

5. Sve— Visve (Deva) for U. Asādhā 19. Ghà for Maghā 

6. Hih—Ahirbudhnya for U. Bhādrapadā 20. Svā for Svātī 

7. Ro for Rohiņī 21. Pah—Apah for P. Asadha 
8. Sā for Āšresā 22. Ajah—Aja Eka Pad for P. 
9. Cit for Citrā Bhādrapadā 
10. Mū for Mūla 23. Kr for Krttikā 
11. Sak for Satabhisak 24. Syah for Pusyah 
12. Nyah for Bharanyah 25. Ha for Hasta 
13. Sū for Punarvasū 26. Jye for Jyestha 
14. Mā—Aryamā for U. Phalguni 27. Sthà for Sravistha 


The list contains the naksatras beginning with Ašvinī and then every 6th 
naksatra from it. The symbols are either the beginning letters or the ending 
letters of naksatra names or those of controlling deities. 


The theory underlying this is as follows :— It appears from the above* 
verse and from the 25 verses of Yajur Jyotisa that 1 yuga contains 124 
parvas and hence one naksatra division is supposed to be divided into 124 
parts, One yuga contains 1860 tithis and the Sun revolves through the naksa- 
tras 5 times during a mahāyuga (see Yajur Jyo. verses 28 and 31). Hence the 
Sun moves through 5**2232?* je, 9 parts during one tithi. The following 
table gives the part (or degree) of a particular naksatra which the Sun occupies 
at the end of each Parva. From this it can be seen that the Sun will be found 
on the part number which is the ordinal number of naksatra in the list. For 
example : A$vini is the first and Ardrà is the second naksatra; whenever the 
sun would come to Ašvinī (i.e. at the end of Sth, 30th, 55th, 79th and 104th 
parva) the sun would be found to occupy, the first part or a multiple of 27 
plus one part and when it would come to Ardrà it would occupy the second 
part or multiple of 27 plus 2 parts and so on. In the last column of the 
table is noted the balance which remains after dividing the number of parts 
of a naksatra by 27. Each naksatra occupies that place in the list which is 
indicated by that number. The scheme or the system cited above can not be 
rightly understood, as the meanings of all the verses are not clear. It is just 
possible that originally there might have been verses explaining the system, 

but those verses are now lost for us. 


*A naksatra is supposed to consist of 610 Kalās (minutes), as given in verses 18 and 
21 of Rk-version. This number refers to the Moon's motion. 
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The Sun's position at the end of each Parva in the 5 years of a Yuga. 


Month 


Magha 
Māgha 
Phālguna 
Phālguna 
Caitra 
Caitra 
Vaišākha 
Vaišākha 
Jyestha 
Jyestha 
Āsādha 
Āsādha 
Sravana 


Sravana 


Bhādrapada | 


. 


Bhādrapada 


Āšvina 
Āšvina 
Kārtika 
Kārtika 
Mārgašīrga 
Mārgašīrga 
Pausa 


Pauga 


Māgha 
Māgha 


Phālguna 


Serial 
No. 
of 
Parva 


oOo oo u N DH BP t Nm 


N N N N — = ó y USA =æ —— m 
BoB 155.0005 0 R DD o0 


25 


27 


Elapsed 
Naksatra 
Part 
SAMVATSARA 
1 11 
2 22 
3 33 
4 44 
5 55 
6 66 
7 77 
8 88 
9 99 
10 110 
11 121 
13 8 
14 19 
15 30 
16 41 
17 52 
18 * 63 
]9 74 
20 85 
21 96 
22 107 
23 118 
25 5 
26 16 
PARIVATSARA 
27 21 
1 38 
2 49 


eg 
Current Naksatra 


Name 


Satabhisak 


. 


P: Bhādrapad ā 


U. Bhādrapadā 


Revati 
Ašvayuj 
Bharani 
Krttikā 
Rohiņī 
Mrga 
Ārdrā 
Punarvasū 
Āšresā 
Maghā 

P. Phalgunī 
U. Phalgunī 
Hasta 
Citrā l 
Švātī 
Visakha 
Anuradha 
Tyestha 
Mila 

U. Asādha 


Sravana 


Sravistha 
Satabhigak 
P. Bhādrapadā 


Remainder 
(27 parts) 
. 11 
. 22 
. 6 
; 17 
. 1 

12 

. 23 

7 

18 

2 

2 13 

> 8 
7 19 
2 3 
. 14 
‘ 25 
. d 
. 20 
. 4 
. 15 
. 26 
. 10 
. 5 
„16 
27 
x 11 

22 


Y 
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Serial Current Nakgatra 
Month NSE Nūkāla . Remainder 
Parva Part Name (27 parts) 
PARIVATSAR A—conid. 
Phālguna 28 3 60 U. Bhādrapadā 6 
Caitra 29 4 71 Revatī . 17 
Caitra 30 5 82 Ašvayuj . 1 
Vaišākha 31 6 93 Bharaņī . 12 
Vaišākha 32 7 104  Krttikà 23 
Jyestha 33 8 115 Rohiņī 7 
J yestha 34 10 2 Ardra 2 
Asadha 35 11 13  Punarvasū 13 
Asadha " 36 12 24  Pusya 24 
Srávapa 37 13 35 Agreaa 8 
Srávapa 38 14 46 Magha 19 
Bhadrapada 39 15 57 P. Phalguni 3 
Bhādrapada 40 16 68 U. Phalguni 14 
Agvina 41 17 79 Hasta 25 
Agvina 42 18 90 Citra 9 
Kartika 43 19 101 Svātī 20 
Kārtika 44 20 112  Višākhā. 4 
Mārgašīrsa 45 21 123 Anuradha 15 
Mārgašīrga 46 23 10 Mula 10 
Pausa 47 24 21 P. Asadhà 21 
Pausa 48 25 32 U. Asadha 5 
IDĀVATSARA 
Māgha 49 26 43 Sravana . 16 
Māgha 50 0 54  Sravistha 27 
Phālguna 51 1 65  Satabhisak 11 
Phālguna 52 2 76 P. Bhādrapadā 22 
Caitra 53 3 87 U.Bhādrapadā 6. 
Caitra 54 4 98 Revati 17 
Vaisakha 55 5 109  Ašvayuj Ë 
Vaišākha s6 6 120 Bharani . 12 
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Serial Current Nakgatra 
Month P Wallet Remainder 
Parva Part Name (27 parts) 
IDĀVATSARA—contd. 

Jyestha 57 8 7 Rohiņī 7 
Jyestha 58 9 18 Mrga 18 
Asadha 59 10 29 Ardra 2 
Asadha 60 11 40  Punarvasü 13 
Adhika Sravana . 61 12 5] Pusya 24 
Adhika Sravana . 62 13 62 = Asresa 8 
Sravana 63 14 73 Magha 19 
Sravana 64 15 84 P. Phalguni 3 
Bhādrapada 65 16 95 U. Phalgunī 14 
Bhādrapada 66 17 106 Hasta 25 
Āšvina 67 18 117  Citrà |9 
Āšvina 68 20 4 Višākhā. 

Kārtika 69 21 15 = Anuradha 15 
Kārtika ` 70 22 26 Jyesthā 26 
Mārgašīrga T1 23 37 Mūla 10 
Mārgašīrga 72 24 48 P. Asādhā 21 
Pausa 73 25 59 U. Asādhā 5 
Pausa 74 26 70  Sravapa. 16 

ANUVATSARA 

Māgha 75 0 81 — Sravisthà 27 
Māgha 76 1 92 Satabhisak . 11 
Phālguna TI 2 103 P. Bhādrapadā 22 
Phālguna 78 3 114 .. U. Bhādrapadā 6 
Caitra 79 5 1 Ašvayuj 1 
Caitra 80 6 12 Bharaņī 12. 
Vaisakha 81 7 23 Kgttika 23 
Vaisakha - 82 8 34 J Rohini 7 
Jyestha - 83 9 45 Mrga 18 
Jyestha 84 10 -56 Ardra 2 


Asadha 85 11 67 | Punarvasü 13 


76 History OF INDIAN ASTRONOMY 


Serial Current Naksatra 
Month of Nakbatra 
Parva Part Name 
ANUVATSARA —conid. 
Asadha 86 12 78 | Pusya 
Sravana 87 13 89 = Agresa 
Sravana 88 14 100 Magha 
Bhadrapada 89 15 111 P. Phalguni, 
Bhādrapada 90 16 122 U. Phalguni 
Āšvina 91 18 9 Citra 
Āšvina 92 19 20  Svati 
Kārtika 93 20 31 Višākhā 
Kārtika 94 21 42 Anuradha 
Mārgašīrga 95 22 53 Jyesthā 
Mārgašīrga 96 23 64 Mūla 
Pauga 97 24 75 P. Asādhā 
Pauga 98 25 86 U. Agādhā 
IDVATSARA 
Māgha 99 26 97 Sravana 
Māgha . 100 0 108 Sravisthā 
Phālguna 101 1 119  Satabhisak 
Phālguna 102 3 6 U.Bhādrapadā 
Caitra 103 4 17 Revatī 
Caitra 104 5 28 Ašvayuj 
Vaišākha 105 6 39 Bharaņī 
Vaišākha 106 7 50 Krttikā 
Jyestha 107 g 61 Rohini . 
Jyestha 108 9 72 Mrga 
Asadha 109 19 83 Ardra 
Asadha 110 1} 94  Punarvasü 
Šrāvaņa 111 12 105 Pusya : 
Šrāvaņa 112 13 16  Āšrešā 
Bhādrapada 113 15 3 P. Phalguni 


Bhādrapada H4 16 14 U. Phalgunī 


Remainder 
(27 parts) 


24 
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Serial Current Naksatra 
Month P Nabas Part Name kivi 
Parva i 
IDVATSARA —cenid, 
A& i^a 115 17 25 Hasta 25 
Āšvina 116 18 36 Citrā $ 9 
-Kartika 117 19 47 Svati 20 
Kārtika 118 20 58 Visakha 4 
Mārgašītsa 119 21 69 Anurādhā 15 
Mārgašīrsa 120 22 80  Jyestha 26 
Pausa 121 23 91 Mūla 10 
Pausa 122 24 102 P. Asadha 21 
Adhika Māgha 123 25 113 U. Asādhā 5 
Adhika Māgha 124 26 124 Šravaņa 16 


aaraa a fim eng fragdeg ms n 

fifaman g esit wag n gN 
THT — 

HAT TA WU... u afina Aq tt 


**10,,kalas make one ‘nadika’, two nādikās are equal to one ‘muhirta’ 
and 30 muhūrtas or 603 kalās make one day ”. 


aifed agde Gara WATERERS Alo: pads fafu: u Roe N 


The verse does not mention any relation between **Adhaka" and “Drona”. 
Similarly the 24th verse of Yajur-Jyotisa, which gives different wording, does 
not give any relation.  Varāhamihira, in the Varsaņādhyāya, says 


qaurqaaesaaa memes ud n 2 tt 
go do 33. 


"It seems, while writing out this chapter, he must have had before his mind 
this very verse from Vedànga Jyotisa. But although he has made use of the 
term ‘drona’ in the next verse, he does not mention any relation between 
*ādhaka” and *drona'. It may be, he did not find any suitable place wherein 
to mention this relation, because the four ‘quarters’ of the verse were already 
composed. Also, the commentator Bhatotpala says, *'because 50 palas are 
said to make one ādhaka, and four àdhakas make one drona". These parts 
of a verse so much agree with the 2nd and 3rd quarters of 17th verse of Vedanga 
Jyotisa, that Bhatotpala appears to have taken the quotation, without doubt, 
from Vedanga Jyotisa. Bhāskarācārya and the others have also mentioned 
* *drona' as equivalent to 4 'àdhakas' and the real verse of Vedànga Jyotisa ought 
to run as follows and it will then remain in agreement with the context :— 


apt 


Wü d agd Tames n agies ai: gagādā fafa: i t5 


“One muhürta-two nàdikàs ; 50 palas=1 ādhaka;4 àdhakas —1 droņa 
—this being larger than one nādikā by 3 kudavas”. 
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Here we have to take for granted the words “Than one nādikā”. This 
word occurs in the first quarter and we can take it without much difficulty. 
The sense which we thus get tallies with the clear meaning of the verse given by 
the Yajur-Jyotisa, which runs thus: 


qata qama dara queres zd: TAT tt 
fafaa wsqug amt surfemmRg RRIAT 11 RY N 


“The vessel known as ‘adhaka’ holds 50 palas of water. Measure one drona 
of water with it. Throw away from it water equal to 3 kudavas in volume. 
Then the time needed for the remaining water (to trickle away) is known as 
one nādikā”. 

The measure of the unit Kutapa (Kudava) which occurs in the 
verse needs understanding. Similarly another unit ‘Prastha’ denoting some 
measure of time has occurred before in verse No. 7. Vedānga Jyotisa does 
not give any relation between Prastha and Nadika. Let us try to understand 
it. Bhāskarācārya says, 


Aog erat: qe; Asrin: TTT! dime: N 
TIAA gean seater: Hea: fata: à con 


eium. 
Meaning :--4 kudavas=1 prastha . 


4 prasthas=1 ādhaka 


M 4 adhakas=1 droņa 
and according to Vedānga Jyotisa, 50 palas make one ādhaka, Hence, the. 
following units can be interrelated as 


1 drona=200 palas—64 kudavas. 1 prastha=123 palas. 
1 adhaka=50 palas. . 1 kudava— 34 palas, 


Also according to Vedānga Jyotisa, 1 nadika=1 drona minus 3 kudavas. 
Hence, 1 nadikà—61 kudavas=(200—3 x 31) palas=190$ palas and 1 prastha 
=123 palas, 
theref 1 tha = bū NE. nádikàs 
erefore, 1 prastha— i90; ^ &l dikās. 

It has been said in the 7th verse above that the day-light increases by 1 
prastha per day, and it has been now proved that 1 prastha—4/61 nāģikās, 
and this agrees with the theory underlying the method of calculating ‘measure 
of day’ (Dinamāna) described in 22nd verse. This shows that we have correct- 
ly established the relation between prastha, nādikā and other units. It has 
been proved that ‘nadika’ stands for that measure of time during which 1908 
palas volume of water would trickle away ; but no rule is given as to how to 
regulate the size of the hole to ensure the correctness of time for a definite 
volume of water to flow out. It appears that it was considered unnecessary 
to dilate upon this as the ghatikā vessel had come into common use since a long 
time. According to Amarkoša, Līlāvatī and other works, one pala—4 karsa 
=4 tolas of water ; or 1908 palasx4—7623 tolās ; which amounts to a volume 
greater than 9 seers of water. The ghatikā-vessels which are found in use at 
present can hold 13 seers of water at the most. The bigger the vessel in size 
the greater is the accuracy of time and hence big vessles are always desirable. 
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The unit of time known as ‘pala’ appears to have been derived from the 
time which 1 pala (spoon) full of water takes to trickle out. The pala, there- 
fore, is a unit of volume and of time also. In astronomy the word 'paniyapala? 
is found in use to indicate a ‘pala-unit’ (see Siddhānta Siromani). According 
to Vedànga Jyotisa, a ghatika was not considered to be equivalent to 60 palas 
but equal to 1908 pānīyapalas. This measure is inconvenient for calcula- 
tions. However, the work does mention “a day=-€9 nàdikàs" and it appears 
that the identity (1 nadika— 60 palas) might have come into use ; and just as 
in Vedanga Jyotisa, the measure of one nādikā hzs been described as the 
time for 1903 palas of water to trickle out, so the future generations may 
begin to define a nādikā as the time for 60 pales of water to pass out. It 
does not matter as to the number of palas which a nādikā would consist of ; 
since, one nàdika has always to remain equivalent to 1/60th part of a day, 
it is constant in value. The relation **1 nàdikà-- 60 palas” can be maintained 
if the size of aperture in the vessel of capacity 60 palas be so adjusted that the 
water in it would pass out in exactly 1 nādikā time. Even at present, people 
do not care to know as to how much water their ‘‘ghatika pātra”” (nadika vessel) 
should hold. They take care to see that the bore is sufficiently small so that 
the water oozes out exactly in 1 ghatikā time. The measure of a nadika as 
adopted in Vedānga Jyotisa period no doubt appears very inconvenient, 
but.it will be shown later on that it is really a convenient one. 


VAZ quie aden u aam up FTA: Brest: GATI: CRT: N Pei 
AAS — Gud um Ata: qut erf test i 


There will be very little change if the word ‘Syona’ in the first quarter of 
the Rk-verse be replaced by ‘Syena’. 


“The moon remains in a naksatra for a period of 1 civil day-+7 (kalās). 
The Sun remains there for 135 days. Sletters are equal to 1 kāsthā”. 


A solar year consists of 366 and one Yuga contains (366 x:5)— 1830 civil 
days (see Yajurveda-verse No. 28);and the moon moves through the naksatras 
67 times during one Yuga (see Yajurveda-verse No. 31). The moon, there- 
fore, moves through 67x27 naksatras in one yuga. One day consists of 
903 kalas. Hence, one yuga contains 1830x603 kalas. The moon, there- 
fore, requires *349x $2? —610 Kalā-time (=: 1 day 3 kalās) to pass through 
one naksatra. The sun takes 366 days to move through 27 naksatras ; 


hence, it requires 255—135 days to pass through a naksatra. 


afasia toraa fafai N 


qararar Weremegnr aaia ETA N EN 


(First half is unintelligible. Translation of second half :—“Multiply the 
solar month by six, the result will be lunar seasons”. 


Sun’s complete revolution through stars is known as a year and 6 seasons. 
occur in this period, so the six lunar seasons will occur in moon’s one revolu- 
tion through the Zodiac. But the moon’s one revolution is equal to one solar 
month. Hence number of solar months multiplied by six will give the period 
for the moon’s seasons. This is an approximate result. According to Vedanga 
Jyotişa the moon makes 67 revolutions in 60 solar months, and therefore, one 
solar month gives rise to *2X*— 6, ; lunar seasons. 


qt: qdsrereenerg wei fafa n 
sfera mara fanat: wat: u R Z N 
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“To obtain ‘Adana Kala’ (i.e. Bhogya or elapsable numter of kalās)atthe 
end of the day falling on a parva, add seven times tithi to the Ādāna „Kalās 
(elapsable kalās) of the naksatra(=-Bha) on the parva-day in question ”’ 


One civil day contains 603 kalās and a naksatra is equivalent to 610 kalās. 
Hence, the moon after passing through 6C3 kalās in one civil day, still leaves 
7 kalās more to be passed over next day ; it thus leaves 14 kalās more after 2 
days and so on. The above rule is based on this theory. The tithi kere 
stands for a ‘‘civil day”. 


ZZA ga g agan u 

aa qerur fei fai acted agaa TN N RR N 
sa: — 

galaa? qd ratā aut ÍAR u 

ada qer fare fanaa azna anfgaasmi n 


(The work “Tadevasastya’ in both these versions must be replaced by 
*Tadekasastyā” to give a sensible meaning). 


“Find the number of days elapsed after Uttarayzna or number of days 
yet to go for the Daksinayana ; multiply the numter ty 2 and divide the pro- 
duct by61. Add 12 to the quotient getting the measure of a day in ‘‘muhirtes’’. 


One can understand the theory underlying the atove method from the 
* fact that one year consists of 366 days, cne ayana contzins 183 and the total 
increase during this period is 6 muhūrtas. Therefore daily increase over 12 
muhürtas would be 4$. or 75 muhūrtas or 4, nādikās. 


EXAMPLE.—Find the “‘length of the day" on the day just after Uttarayana 
commences. The increase — X? muhürtas. Therefore the 'dinamàna" or 
length of the day will be 12,2, muhūrtas or 244, nadikas. 


In verse 7 it has been already stated that the day increases by a prastha, 
and it was proved in 17th verse that a prastha was equal to ,*. nādikās. The 
relation of 61 kudavas equal to one nādikā is a convenient ‘adoption to avoid 
lengthy multiplications and divisions. 


aad faamai Mar cafe cafe argued g afana ANT RIAM N 23 I 
qae RH RWETUE... | g... TTT... 1 
( Yadardham, has been taken as the correct word). 


**Ritu-$esa (balance of a Ritu) is obtained by the sum of balarces in all 
parvas ; at the end of each parva a balance of a half-tithi remains". 


The time between two parvas is equal to a **half-lunar month". A Yuga 
contains 1830 civil days, 120 half-solar months and 124 parvas ; hence, a half- 
lunar month= 532?— 1442, civil days and a half-solar month-- 1819—15]— 

15775 civil days. The balance per parva is, therefore, 15433, —144$*.— 7, civil 
days=:half-tithi. The seasons depend upon solar months ; hence, this 
.is the balance in half-lunar month. This is termed ‘‘Adhimasa fega” in 
books on astronomy. The balance in 30 lunar months comes to be 54x 60— 
295 civil months which is equal to one lunar month. Hence, one "month i is 
reckoned as intercalary after every 30 lunar months. The theory about the 
intercalary month and the meaning of the above verse will thus be clear. 


afta: safa: abt unfafaagenfa: n 
aqlia faria vean wi wi 
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afaat emt ngai faa ga au ` 

Kr aaa 4 faaea au re 

fria agdtssgageda T 

aiaa Rat ga va TUN RYN 

These verses give the names of controlling deities of 27 naksatras. The 

names of naksatras are not given, but the order definitely begins from Krttikās. 
The commencing part of 27th verse reads ‘‘Visnur-Varuno-Vasavo’’. From 
this, deities of Sravistha and Satabhisak become respectively Varuna and Vasu; 
but the Taittiriya Sruti and all astronomical works give names in reverse order. 


The Yajurveda-versicn of this part is ‘“Visnur-Vasavo-Varuno”’; this must te 
the correct reading and should be accepted. 


The naksatras and their deities are as follows :— 
Serial number 


Commencing from Name Deity f 
Šravişthā — Krttika 


8 1 Krttikā Agni 

9. 2 Rohiņī Prājārati 
10 3 Mrgašīrsa Soma 
11 4 Ārdrā Rudra 
12 5 Punarvasu Aditi 
13 6 Pusya Brhaspati 
14 7 Āšregā Sarpa 
15 8 Maghā Pitara 
16 9 P. Phalguni Bhaga 
17 10 U. Phalguni Aryamā 
18 1] Hasta Savita ^ 
19 12  Citrā Tvastā 
20 13 Svātī . Vàyu 
21 14 Višākhā Indrāgnī 
22 15 Anurādhā Mitra 
23 16 Jyesthā . Indra 
24 17 Mūla Nirrti 
25 18 P. Asāģhā Apah 
26 19 U. Asādhā Visvedeva 
27 20 Sravana Vigņu 

1 21 Sravistha . Vasu 
2 22 Šatabhisak Varuna 
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Serial number 
Commencing from 


Srvistha Krttikā Name a Deity 
3 23 P. Bhādrapadā . . .  .  .  . Ajaekapada 
4 24 U. Bhadrapada . 3 E R : . Ahirbudhnya 
5 25 Revatī . " š : : ; . Pisa 
6 26 Ašvayuj „7. Aévjnau 
7 27 Bharaņī 0. : " : $7 . Yama 


Aaddadt VAT VaThrarHa fy a AAAS RAF ATA AAA TAA | Rc 


**These are the deities of naksatras. The holy preceptors (Sastrajiias) ordain 
that the sacrificer should adopt a name based on the naksatra (at birth). 


l (Note.—Other astronomical works give a method by which persons are 
given names according to the naksatra-quarter at birth, and the same is still 
in vogue). 


faqa «mui ēteri eaga g wai esed qr galfa adea at fafeiaq n 2% " 


46 


„To find the tithis and parvas elapsed when a certain eguinox 
(after the 1st one) would fall.] Subtract 1 from the number of equinoxes undēr 
question. Multiply the remainder by 2 and by 1. Multiply each product 
by 6. The first product gives the number of parvas elapsed and the second 
product tithis”’ 

EXAMPLE.—To find when the 10th eguīnox would fall. 

Method .— 


10—1=-9 9x2x6=108 parvas 
9x1x6=54 tithis 

108 parvas+54 tithis=111 parvas--9 tithis. 

Adding to this, period 

elapsed for 1st equinox 

from the beginning of Yuga, i.e., 6 parvas 4-3 tithis 

—]117 parvas--12 tithis 

The 10th equinox would, therefore, fall after 117 parvas and 12 tithis 
would pass, i.e. at the end of Kārtika Krsna Dvādašī (12th tithi of dark 
half of Kārtika) in the 5th year of the Yuga. 


The Yajurveda-version for this formula runs thus :— 


fawdd Rowe edi we eed u qa us qae fuf a faqary epu a 
This verse can directly and easily be rendered as follows :—**Subtract 1 
from the equinox-number and multiply the difference by 2. Multiply the 


result by 6 giving *paksas'. The half of this paksa-number would be the 
tithi at the equinox time.” 


MTA FTA: uw wise gu Ai TATA TATA N RR OU 
aq: qs —ATAATATATNET GK TT ATA: 1 
ATA duque: START TARA N 
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Replacing the word 'Pravrtta” from Rk-version by the word ‘Prapanna’ 
the Yajur-Jyotisa reading would be translated thus:— 

“The knowledge of time concerning the 5 year-cycle (yuga) which come 
mences with the light half of Māgha and ends with the dark half of Pausa 
is being described now”. 


qeitat mast da deret autgsīt à asst a faa staat} greet a qu 
wüg u 330 


. “The equinox occurs on the 3rd, 9th, 15th, 6th and 12th tithis (and again 
on these very tithis in the same order)". 
It has been shown before, that the equinox day was known in Vedic times. 
The first equinox occurred 3 solar months after the winter solstice and the 
second one 6 solar months after the first. According to Vedinga Jyotisa three 
solar months are equivalent to 93 tithis; and because the Yuga commenced 
from the first tithi of Māgha, the first equinox must fall on the 3rd tithi of 
light half of Vaišākha. After six solar months, that is after 6 lunar months 
and 6 tithis, the next equinox must occur. . Hence, we get the 9th tithi in the 
e All the equinoxes occurring in a Yuga are given together in a table 
ater on. ' 
The term ‘Trayodasi’ is not clear; otherwise, the verse must be translated 


as above. 
wqisfrmareer: ever naad fateri fer axa: 
magiaa ara srfaeorat sp anfaet a quu 
The verse is understandable if the 9th letter **thab" is omitted. 


**The sun and the moon come nearer to one another on the 14th tithi 
{ot dark half). The moon is so positioned that when it rises, the day dawns. 
t conjuncts with the sun on the Ist tithi of light half of Magha in the day 
time and also with the Sravistha asterism. Similar is its position (at the end 
of the first parva) before the commencement of rainy season.” 


The moon rises when the day has begun, that is, just after sunrise. This is 
possible on the Ist tithi of light half of Magha (on the junction of New Moon 
and Ist tithi). The sun and the moon always conjunct on each New Moon 
day. The object of mentioning only two New-moon days is that it i$ only on 
two occasions during a Yuga that the Udagayana or Daksiņāyana commence 
on New-moon days, the first one being the Uttarayana on the commencing 
tithi of Magha in the beginning of the first year and the second one being the 
Daksináyana in the beginning of Srāvaņa in the third year. 


(2) YAJURVEDA JY! OTISA 
rieta ara a Targearfaaas: u $$ o 
“The later Rtu commences after every alternate day and alternate month 
from the former Rtu.” : 
Two solar months make a season ; and the dates of commencement of these 
seasons during five years are given in a table later on. It will be seen that the 
,» term ‘Ekantarenhi’ (i.e. alternatively) applies to tithis. 
GATT gaita vata Rafi tamed Tag Kara quum KĀ US 
**Multiply the number of parvas elapsed by 11; add to this the product of 
number of tithis by 9. Divide the sum by 124, and add the parva-number 
to the quotient, which gives the solar naksatra (on the desired tithi)”. 
2 DGO/59 7 
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Because a yuga contains 124 parvas, the word yuga has been used to mean 
124 in this verse. A naksatra is supposed to be divided into 124 parts. Some 


other verses also lead one to the same view. The sun crosses such 9 parts 
during one tithi. 


Example:—(i) To find the solar naksatra at the end of Full-moon 
in the month of Magha in the Ist year of the cycle. Solution:— 


(Tithis) i.e. 15x9=135. 134—1--1534 Hēre the quotient is 1 and the parva 


number elapsed is zero. The sun has therefore crossed 11 parts of the 2nd 
naksatra. 


_ (ii) To find the solar naksatra at the end of 3rd parva. Because three parvas 


have elapsed, 3x11+124+3=35),. This shows that the sun has crossed 
33 parts of the fourth naksatra. 


fiecirgi age GET: ME, ERT | TAM area gai Vala mi seti 


“There are 366 days, 6 seasons, 2 ayanas (and) 12 solar months in a year. 
A yuga is five times such.” $ 


sam auae: afi: tadas: | liae ama qur equi ii Rē II 


“The sun (Vāsava) rises five times the number of days in a year of the yuga 
(i.e. 1830). The moonrises (Rsi) are 62 less.” 


A civil day is the time between two consecutive sunrises. Hence the 
number of civildays in a year is equal to number of sunrises during the period. 
Hence, 5 times the number of civil days (366) is the number of sunrises. If the 
sun would have been a fixed body like other stars, the number of sunrises 
would have been equal to those of the stars; but because it moves through 
the stars a short distance towards East every day, it rises a little later than the 
star with which it had conjuncted the previous day. Thus, it makes a com- 
plete revolution through the stars; and it is, therefore, obvious that the number 
of rises of a star is 367, i.e. more than 366 by one, in one year, and hence 
they are 5 morethanthoseofthesuninone Yuga. Themoon revolves through 
the asterisms 67 times in one yuga (See verse 31, below); hence, the number 
of moonrises is less than those of stars by 67 and less than sunrises by 62 in 
one yuga. The fourth quarter of the verse is illegible. It appears, they must 
have originally contained words meaning something like ‘the number of 
stellar-rises is greater than sunrises by five”. 


dafiacad TARRAA: | dert FT HSA AT aT: FHT: IU Roll 


‘(In one yuga) the lunar ayanas occur 134 times and lunar parvas 124. 
One kalā is equivalent to 124 kāsthā.”” 


The word ‘‘Pausnam’’ in the original verse does not appear to fit in; but 
looking to the general sense, any other word is not possible. The moon 
revolves 67 times during a yuga; hence, 67x2—134 must be the number of 
‘lunar ayanas'. The word ‘pada’ indicates the number 31 according to verse 
12 ; hence, **chatugpadi" would stand for 124. 


erigere afte: dear i aking aaa: AT: qi: uw ada: i 3$ ou 
“A yuga consists of 61 civil months, 62 lunar months and 67 sidereal months. 


One civil month consists of 30 days, and the solar month of 303 days. The 


sidereal month is the time taken by the moon to make a complete revolution 
through the asterisms." 
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One year consists of 12 solar months (See Yajur-version 28) hence, one 
yuga contains 60 solar months and 1830 civil days. 


Hence, one civil monia abe civil days+61 civil months==30 days. 
Similarly, a solar month=$9 =30} days, ` 


savani a faa a faune ATTIE u RUA q sur el WAST AG ques 
l aq WRB 
“The stars, Ardra, Citra, Višākhā, Sravana and Asvayuj are awe-inspiring 
(Ugra) while Maghā, Svati, Jyestha, Mila and that of Yama (i.e. Bharani) 
are of cruel nature.” ~ . 
Our present-day books on ‘Muhirta’ take the awe-inspiring stars as cruel 
also, but they include only Maghà and Bharani. According to them Ārdrā, 
Jyesthà and Müla are darija or sharp-natured stars ; but these can also be 
regarded as cruel-natured. Ofthe remainingstars, Citra is at present regarded 
as soft-natured, Visakha as having a mixed nature, Sravana and Svātīas having 
varying (Cala) nature and Asvinī as stars of trifling importance, 
aed fafa gu qafa garini | Tea AeA Bia TAMA Wo ou 
This can be rendered as ‘‘when the 62nd part of a civil day is subtracted 
from it we get a lunar day (or tithi) and if 60th part be added to it we get a 
solar day; because of this (viz. that the lunar day is shorter than the solar day) 
the intercalary month comes in the middle and at the end of a yuga’’.* 


Somākara has given some quotations from Garga; his commentary describes 
completely the 5-year-yuga system of Vedanga Jyotisa. He has introduced 
a new time unit — ‘Lava’ — which is a part of a day. This helps an easy 
understanding of the Garga-quotations. 


aad wr ak a aed rea a 

Adama array aT PIRETA utu 

ater vii mr w aad emm, | 

amdana wr seats «uma, ua 

wa: KFT STT: | t 
finena (2330) famis a da ATA, N 3 
ARIRAN: Wer ara CI, | 

Agri Tarai a wqiseeerew (ax) UYU 

ata’ a adage aeaiia arene | 

aaa uti ri nemo BTA afereme wy ou 
BIST AAEM SATA g Tata: | 

matte wücmpefeisrgmr fuste 1 4 u 


No. of lunar months in a yuga= 62 


Therefore, 1 tithi— ein days=$1 civil dayszs1—;1 civil days. 


1 solar month = 30% civil days. 
Therefore, 1 solar day=55- civil daysza31civil days=1+ šscivil days. 
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TeASAHA: queer aan fra od 


. " - : g 
Ta varai NES (239) var: gua (a) SEL lv N 


* firenena ($530) IATA: TAA | 
alaani aa are AM fe aaa: 1s I 
aa rama aaa Frarat: | 
agafant a ATR ATA Teta 11 gi 
MEMS TAM: gam aN t fas: d 
STIS TATA q STAT TAT (33) ASAT ote od 
Sentara qq wesnfumr (15e) Far 1 
aranga FTA TTT fr marta, meee 
au FR: T ATA AAAS TA FEAT | 
amara, qaa, daaa MAA RTEA |1 22 1 
TAT HATA ZIEHT TA (133) TA | 


aat A ACTA at (= ) afas, aa: $3 N 
aqratigaga (Rogo) Taare fad: ATA, | 
STUDY OF RG-YAJUR-VEDANGA-JYOTISA 
The Composition period 


Let us now consider the problem of the “‘time of Vedanga Jyotisa". It has 
been told in the 6th verse of Rg-Jyotisa that the winter solstice commences 
from the beginning of Sravisthà and the summer solstice from the middle of 
Āšresā. At present the sun turns towards north when the sun and the moon 
conjoin near the Purvasadha constellation. The solsticial point is thus seen 
to be gradually receding. This phenomenon is termed “Ayana Calana”. 
The equinoctial motion is very accurately known in our time and with its help 
can be found the time when the luni-solar phenomena described in Vedanga 
Jyotisa had occurred. 

European scholars like Colebrooke have found out the time of Vedānga 
Jyotisa, basing their calculations on the assumption that in those times the 
Sun and the moon conjuncted on the winter solstice day with the beginning 
point of the Dhanisthā division, the zodiacal divisions being supposed to 
begin from the Revati star. It amounts to supposing the Alpha-Delphini 
star as the beginning point of Dhanistha division, which is not the case, the 
fact being that the star Alpha is in advance of the ‘beginning point by 4° 11’; 
and hence, the time calculated by them is mistaken by an amount of time 
(viz, 300 years) which is necessary for the equinoctial point to recede by 4° 11”. 
What does the statement **winter solstice began at the beginning of Dhanisthās”” 
mean? How can we say that the winter solstice commenced when the sun 
and the moon come near that imaginary point which is the beginning of an 
imaginary Dhanisthā division? And it is a fact that the beginning point of the 
Dhanisthà division (which is one of the naksatra divisions belonging to 
Ašvinyādi system) is an imaginary point. 


* There is some misprint in the reading. It ought to give 1800 as the meaning. 
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The next important point to remember is that, whatever be the period of 
composition of Vedātga Jyotisa, the fact remains that the Ašvinyādi system 
of naksatra division had not come into vogue and hence, the beginning point of 
Dhanisthā division belongingto thissystem was alsounknown. The mathemati- 

. cians will, therefore, agree that the time calculated on the assumption of the 
sun and the moon’s coincidence with this beginning point of Dhanistha 
as the moment of Udagayana, was no doubt mistaken. 


The verses should clearly be taken to mean that the Uttarāyaņa commenced 
when the sun and the moon came near the cluster of 4 or 5 visible st;1s. At 
the moment of winter solstice, the tropical longitudes of both the sun and the 
moon must be 270° or 9 rāšis; and because it took place at the beginning of 
Dhanisthā, it is evident that the longitude of Dhanisthā also used to be 9 
rá$is. Keropant regarded Alpha-Delphini as the junction star of Dhanistha ; 
Colebrooke also regards the same. The author has calculated the tropical 
longitude of this star in 1887 A.D. as being 10* 15? 48' 29" ie., in excess 
over 270? by 45?-48'. Taking 50" as annual precessional motion of equinoxes, 
the time for this excess comes to be 3297 years. Subtracting this figure from 
1887, we get 1410 B.C. as the year when the longitude of Dhanisthà could be 
9 signs i.e. when the winter solstice used to take place near the Dhanisthà 
stars. This comes to be the time of Vedànga Jyotisa. If we regard Beta- 
Delphini as the junction-star as supposed by Prof. Whitney, the time would 
prove to be 72 years earlier, and since all the stars in this asterism lie within 
a degree, the time of the ‘Jyotisa work’ will not much vary. On an average 
1400 B.C. should be regarded as the time. Colebrooke and others calculate 
the time as follows :— 


The equinox used to occur near the Zeta-Piscium star near about the year 
572 A.D. Inthose days the winter solstice used to take place at the end of the 
first quarter of the Uttarāsādhā naksatra division instead of in the beginning 
of Dhanisthā, as described by Vedánga Jyotisa. A shifting of 1% naksatras i.e. 
23? 20' had then taken place. The time for this shift at the rate of 50” per year 
comes to be 1680 years. Hence, the winter solstice used to occur near the 
beginning of Dhanisthàs about the year (1680-572) or 1108 B.C. The figure 
is shorter by 300 years because of the supposition that Udagayana used to take 
place ‘‘in the beginning of the Dhanisthā division". It has already been 
pointed cut above that the time should be calculated on the basis that winter 
soltice took place near a star of Delphini group.* 


The time of composition of Vedānīga iyotisa as astronomically calculated 
by the author is quite correct beyond doubt; but some European scholars 
on philological grounds, believe it to be **not so old". "They attempt to bring 
the times of our ancient works as later as possible. Max Muller writes that 
it was composed in the 3rd century B.C. Prof. Webereven suspectsit to have 
been written in the 5th century A.D. Let us, therefore, examine this point 
more critically. 


*The precessional motion is gradually increasing at a very slow rate. It might have 
been a bit smaller than 50" in 1400 B.C. Taking 48” as the motion, the above calculated 
time would come to be smaller by about 135 years. The time calculated by Colebrooke 
and others differs from the one viz. 1108 B.C. etc. calculated by me because ofthe assump- 
tion of .different precessional motions and of different years for the conjunction of 
equinoctial point with the Zeta-Piscium star. 
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Varāhamihira says:— 
Tag gai TI KTS Te qi Sarfaatdtaated gāmmeāg u$ N 
aiarad afaq: sempe Amaru u saaratat fef: 
maalta fä: uq 
go do AENA a 
aaiae fraft: eefa 11 
qaaa aarda ium FATA: 11 
dateien 
After describing the astronomical positions of the sun at the commence- 
ments of Ayanas (Solstices) in the times of Vedāħga Jyotisa , he remarks "as 
told in ancient Sastras". The whole trend of the description shows that in his 
time (near about Saka yea: 427) the Vedāiga Jyotisa had come to be regarded 
as ‘‘very old". He has, in his Pitāmaha Siddhānta (which was a part of 
Paiica Siddhāntikā) given some mathematical formulae, which had been out 


of use in his time as being very old; and the author has shown in ‘Part Two’, 
that the formulae resembled with those given by Vedahga Jyotisa. 


Brahmagupta says, 
Tatad IET aga Siem ng facta 11 
| ARfagio sto t smat 2. 


This shows that at thetime of Brahmagupta and Varāhamihira the Pitāmaha 
Siddhānta was being regarded as having been written very many years ago. 


A good many quotations from Garga have been given before; it appears 
that Vedafga Jyotisa occupied an important place in his time. Even Parásara 
says:— 


afacsranderra ata: farfarat ada: 11 
qo Ho 3. t welqezrer. 


This gives thesame solar position for winter solstice as given by Vedānga 
Jyotisa. This shows that it must have been composed long before these 
two seers lived. Although the Samhitas composed by Garga and Parāšara 
do describe the Vedāiga Jyotisa, the circumstances for a winter solstice 
to occur at the commencement of Dhanisthā had no doubt altered. While 
commenting on the portion ‘Apraptamakara’ in Chapter 3, Brh. Sam., 
Bhatotpala has quoted the following verse:— 


aay fraddssea: AoA UW a ASS TATA eA u 
"hi. 


Parāšara's verse also has been quoted above. These verses show that 
Vedánga Jyotisa was composed long before the times of Garga and Parāšara$ 
but it is very difficult to fix up their times. Garga has been a very famous 
astrologer in India (See Gadàparva, Chap. 8, verses 14 and 15). The name of 
Garga has occurred a number of times in Pātanjal-Mahābhāsya ; and one comes 
across the names of Parāšara and Garga even in Panini (See 4-3-110, 
4-10-105, etc.). The two, therefore, must have lived before Pāņinī and Vedanga 
Jvotisa was composed long before them. According to Dr. Bhandarkar, 
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Pāņinī's time comes to be the beginning of 7th century B.C. and according to 
late V. Kunte it was the beginning of 9th century B.C. The words **Sam+ 
vatsara, Parivatsara etc." occur in Panini (See 5-1-92) and the measures of 
Adhaka and Khari etc., as described by Vedanga Jyotisa were in usein Pāņi- 
ni's time (See 5-1-53). These support the view that Vedānga Jyotisa existed 
long before Panini. Another important consideration leads one to believe that 
it was composed in those times when the Vedic methods of performing sacri- 
fices were well known and perfectly set up in society, as can be seen from the 
fact that Vedāņga Jyotisa has specially described the method of calculating. 
‘the ** Visuvàn"' day correctly, this day being regarded as the most important 
one by Aitareya and Taittiriya Brāhmaņa. Now, although some philological 
evidences like the words “Yathā Sikhà Mayūrāņām” might appear to be 
modern, it can not be said so about all other verses. Dr. Martin Haug says 
(in his lecture on the Vedas) ‘‘the word *Gharma' has been used by Vedanga 
Jyotisa to mean a ‘day’. (See verse 7 Rk-reading). The use of the word 
in this sense had become out of use long before Yāska who lived before 
Pāņinī. 

The Vedanga Jyotisa must, therefore, have been written near about the 
times of composition of ‘Srauta and Smārta sūtras” i. e. between 1200 and 
600 B. C. There are no evidences of the nature of astronomical terms, that 
Vedanga Jyotisa belonged to an earlier period. It used a terminology differ- 
ent from the oné in which number are indicated by words, e.g. the number 
‘four’ is denoted by the word Veda. Prof. Weber says that the names of 
naksatras given by Vedàüga Jyotisa are like those found in modern books and 
that it contains Rāši-names also. The author has already translated the verse in 
which the term Rāši occurs. He maintains that not only Vedanga Jyotisa does 
not give Rāši-names, but also it does not give naksatra-names which are cur- 
rent in moderntimes. Of thelistof naksatras, the Rk-version clearly gives the 
name of only one star, and that too as Sravisthà and not as Dhanisthà of the 
modern times. The verse No. 36 of Yajurveda version gives names of 9 stars, 
and the list gives ASvayuk as the ancient name and not as Ašvinī for one of 
them, while others are modern names. Similarly, verse No. 14 of Rk-version 
gives a list of symbolic names of stars which can help one in differentiating 
ancient names from modern ones, e.g. ASvayuk and Satabhisak which are 
ancient names. It no doubt contains a name, Sravana, which appears to be 
modern, yet it is notsimilar to the name "Sropà" of the Taittirtya Brāhmaņa. 
The star used to be called as Sravana even in the times of Atharva Samhita (See: 
pp. 47-48) and of Panini (see Panini, 4. 2.5; 4.2.23). Prof. Weber's arguments 
do not, therefore, deserve consideration. All the above considerations will” 
support the author's view that we must accept that timefor the composition of , 
Vedāņga Jyotisa which one gets on grounds of astronomical calculation. 


The Place of Composition. 


Let us attempt to find out the place of its composition on the basis of 
statements about length of the day as given by Vedanga Jyotisa. The verse 
No. 7 & 22 (Rk-version) say that the daily increase in thelength of day is /€1 
nādīs and that the lengths on solsticial days are 24 and 36 ghatis respectively. 
The *'Dinārdha”” i.e. length of half-day comes to be respectively 12 and 18 
ghatis, and the correction for ascensional difference is 3 ghatis. The ‘sun 
acquires maximum declination on the two occasions. The value of Sun's 
maximum declination about the year 1400 B.C. used to be 23° 53'*, Our 


*See pages 48-50 of planetary tables by Keropant. 
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astronomical works give it to be 24°. Let us try to find by the following 
method the stations where both the values can be true:— 


Formula:—Sin (A.D.)xcot (declin) = tan (lat. of place). Here, A.D.= 
3 ghatis=18°. 
(i) L sin 18°=9.489982 (ii) L sin 18°=9.489982 
L cot 24°=10.351417 L cot 23° 53’ =10.353801 
Therefore L tan (lat.) 9.841399 4. L tan (lat.)=9.843783 
T latitude— 34? 45'.8 .. latitude 34? 54’ 

This shows that the place of composition must be a place whose latitude 
is either 34? 46' or 34° 55'. The work gives 4/61 nidi as the daily increase 
in length. The fact is that the increase is never constant. It is minimum 
when the sun goes to solstices and is maximum when it comes to equinoxes. 
At a place on latitude 35°, the increase in length of day would be found to be 
only 1/61 ghati (at the most) in two days near about solsticial days and about 
51/61 ghatis per day on or about equinoxial days. 


Ayana Calana (Shifting of Equinoxes) 


The Vedanga Jyotisa mentions the commencement of a Yuga as coincident 
with that of the winter solstice and also that of Dhanisthā. It is clear from 
this that they had no idea of shifting of equinoxes in those times. 


Detailed information about length of a year etc. in the Vedāiga Jyotisa Period 


Number No. of days} Dates of equinoxes commencement (Kaa) 
in a Yuga in a year Of seasons Ti 


(i) Vaišākha S. 3 ' Magha S. 1 j|Caitta S. 2 
(ii) Kārtika S. 9 Caitra S. 3 Jyestha . S. 4 
Samvatsara estha S. rāvaņa S. 6 
355 ; ne S. 7 Āšvina S. 8 
Āšvina S. 9 (MargasirsaS 10 


m Solar months 
60 x 


i Mārgašīrsa 

(2) Lunar S. 11 
months, 62 

(3) Intercalary | | (i) Vaisākha S. 15| Māgha S. 13 |Māgha S. 12 
months 2 ii) Kārti Caitra S. 15 |Caitra S. 14 


=: Parivatsara 
( 4) Civil days 354 
1830 


(5) Tithis 1860 


Jyestha K.2 
Srāvaņa K. 4 
Āšvina K. 6 
Mārgašīrsa 
K. 


Āšvina K. 5 


(6) Ksaya (i) Vaišākha K, 12| Māgha K.10 |Māgha K. 9 
_ tithis, 30 ii) Kārti S. Caitra K.12 |Caitra K. 11 
ener M 14 (Wyestha K. 13 
$ rāvaņa Adhika 
(7) Sidereal Idāvatsara Āšvina S. 3 Sravana K. 30 
monthš. 67 384 Margasirsa $vina S. 2 
Margasirsa 


(8) Naksatras 1809 
Vrddhi naksatras 
21 
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(i) Vaišākha S. 9 


(i à Māgha S.7 |Māgha S. 6 
_ Gi) Kārtika S. 15 


Caitra S. 9 |Caitra S. 8 


pestha S. 11 |Jyestha S. 10 
Anuvatsara ravana S. 13 Savana S. 12 
354 Āšvina S. 15 ļĀšvina §.14 
Margasirsa Mārgašīrga 
| K.2 Í 
H 
Idvatsara (i) Vaišākha K. Māgha K. 4 |Māgha K.3 
383 (ti) Kārtika K. 12| Caitra K. 6 |Caitra K. 5 
Jyestha K. 8 |Jyestha K. 7 
9 


Šrāvaņa K 10 |Sravana K. 
Āšvina K. 12 |Aévina K. 11 
Mārgašīrsa Mārgašīrsa 

K. 14 K. 13 


Adhika 
|Māgha K. 30 


The dates on which the ayanas in a Yuga begin are already given on p. 71.. 
The dates of commencement of seasons are given in the above table. It 
should be noted that (i) between each pair of.these dates, one more solar 
month falls. These two lists together would give 60 dates of month-beginnings. 
(ii) The first intercalary month is inserted between Āsādha and Sravana of the 
3rd year (after 30 lunar months have elapsed after Yugādi), and the second 
is inserted after 30 more lunar months elapse, that is, after Pausa *of the 
5th year. Thus Srávana and Māgha always happen to be intercalary months 
in each Yuga. (iii) Because one yuga consists of 1830 civil days and 1860 
tithis, the number of ‘Lapsed tithis’ comes out to be 30. (iv) Similarly, because 
the moon revolves 67 times during the period, the number of naksatras through 
which it passes would be 67 X 27= 1809 and hence, in 1830 civil days the increase 
in their number becomes 21. The naksatra cycle begins from Sravisthàs 
(See verses 25 to 27, Rk-version). Under Vedànga Jyotisa system the moon 
and the sun are supposed to move by a uniform motion, which is termed 
as ‘‘mean motion" in astronomical works; and because a mean tithi is shorter 
than a mean civil day, a tithi-vrddhi can never occur; so also a **lapsed naksatra" 
can never occur because the mean length ofa naksatrais greater than a civil day. 


~ 3 The Paūcāūga 


The above discussion will make it clear that once a 5-yearly calendar is 
compiled, it would serve the purpose for all yugas to come. The detailed 
panchang can not be given here for its being very extensive; its salient features 

„are, of course, described above. f 
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Let us now examine the correctness of the lengths of the year and, of 
other units of time. 


a eg a a TE AS A A S T K ES IT S A ES SITE Ask 


Vedāūga Sūrya . Modern European 
Jyotiga Siddhānta 
sos S OO sis SS SIST JJ LJA NA TTI 
Number of civil days 1830 1826.2938 1826.2819 (Sidereal) 
in a yuga. ; : 
No. of days in 
62 lunar months 1830 1830.8961 1830.8964 
No. of civil days 34699.36  (Sidereal Yr.) 
in 95 years 34770 34699.58 34698.03* (Tropical Yr.) 
No. of days in 
1178 lunar months 34770 34787.03 34787.03 


This shows that while the error in the measure of a lunar month is very 
small, that in the solar year is big**. The result is that if the first ‘ayana’ 
would take place on a Māgha Sukla 1 of a certain Yuga, it will not take place 
on the same tithi of the next yuga but 4 days earlier; similarly, after 95 years 
it will take place some 72 days earlier and so on. The error in the measure of 
a lunar month is very small; yet, because the cumulative error would amount 
to 54 ghatis in 5 years, there will be an error of about one day in 5 years, even 
if we reckon full moons and new moons according to the Vedāņga Jyotisa < 
system. But, although the error in the case of ayanas is not easily detectable, 
that in the case of Pürnimà and Amāvāsyā can be readily found. From 
this, it seems that they must have taken 1830 as the round figure for the number 
of civil days in a yuga, while reckoned by actual observations of the positions: 
of the moon on full-moon days, it must have been coming to about 1831 
days; and because the number of lunar months in 95 years (including 38 inter- 
calary months) being taken to be 1178, the number of civil days in 19 yugas 
or 95 years would actually come to be 34787 or (according to Vedāņga Jyotisa) 
34770, and the next Māgha Sukla 1 would again be so after 95 years and would 
be the first tithi of the 96th year. But the fact remains that 95 solar years 
would consist of 34698 days, which shows that the winter solstice (coming in 
the 96th year) would fall 89 days (or at least 72 days) earlier than the Māgha 
S. 1. of that year, which amounts to a difference of 2% to 3 lunar months. 
To avoid this the number of intercalary months should not be taken as 38 
(as per Vedāņga Jyotisa system), but only 35; otherwise a difference of 3 seasons 
would occur in 200 years. This is too much to be neglected. 


*This is calculated from the length of a solar year in 1400 B. C. 


. **Shri Visaji Raghunath Lele observes that the measure of the length of the solar year 
is gradually and slowly decreasing and the European scholars also maintain the same view. 
It is, therefore, probable that Vedaüga Jyotisa was composed in a period in the previous 


gucle of equinoxes i. e. 28000 years ago, when the length of a year might have been actually 
ys. 
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Such a wrong system could not have zemajned in vogue all over the country 
for a long time; and we can not but believe that the Vedahga Jyótisa system 
was not in practice for a very long time. The intercalary months, decayed 
tithis and excess naksatras recur in the same order and these things have 
much religious importance. The intercalary month is regarded as *Censurable" 
even in the Vedas. If, therefore, the Vedānīga Jyotisa system had been in use in 
all provinces and for a long time we would have come across their references 
in ‘Sūtra? works. This shows that it must have remained in use, if at all, 
in only some provinces. The rate of increase in the length of day (as given 
by Vedānga Jyotisa) is applicable only to a place on latitude 34? N. But 
this does not in any manner stand in the way of our supposing 1400 B.C. 
as the probable date of that work. . The Taittiriya Sruti gives 4 names for 
the years, sometimes 5 or even 6. The reason for this, the author believes, 
must be that the ‘5-year-cycle’ system of Vedanga Jyotisa did not come into 
vogue fully then. It was perhaps found that the ‘ayanas’ repeat with respect 
to lunar months in a cycle of 5 years, and this must have led them to adopt 
either 4 years or 6 years for the cycle. It may be that there might not have 
been any fixed cycle in use and then the author of Vedanga Jyotisa might have 
calculated 366 days as the average length of a year and introduced a fixed 
system of a 5-year-cycle. It is even probable that people must have either 
discarded the system as wrong or allowed it to continue, adjusting the insertion 
of intercalary months in their proper place, viz. 35 in place of 38 during a 


period of 95 years. Almost all our religious rites are performed on the proper - 


lunar positions since time immemorial, and they have found it convenient 
to adjust the calculation to a correct solar time by adjusting the insertion 
of intercalary months. The author has already observed in Section 1 that in his 
opinion, this was the system in vogue even in the Vedic times. It requires 1000 
years to pass for changing the position of winter solstice with respect to a 
naksatra; and they could have controlled the occurrence of winter solstice 
in Dhanisthà in the beginning of Maghà and retention of 5 names for the 5 
years, by careful adjustment of intercalary months in their proper place, and 
>could have continued the system for some centuries. In short, it can be said 
that, even if the Vedanga Jyotisa system would have been out of use, in its 
original form, it must have continued in some other form and that is why 
we get references about itin astronomical works by Garga and others. It 
will be shown in a discussion in Part Two, that the Jovian sixty-year cycle owed 
its origin to this '*5 year-cycle" system. That this system has got a place in the 
list of Vedāħgas (parts of the Vedas) is itself something very important. It can- 

` not be said for certain as to when it obtained that elevated position, but the 
author believes that it must have received that importance within 200 years 
of its origin, i.e. before thetime when it was found useless in its original form 
for religious purposes. — Varáhamihira does not call it a *Vedanga', but it 
was definitely so at his time. Brahmagupta (Šaka 550) at one place says:— 


meg: durt Carafe: dfgairertu d n 
srferereraererrepe retreat tu x 
"ao fto Ho %% 
The word ‘Anga’ occurring in this appears to be used to denote Vedāūga 
Jyotisa. At present it is regarded a part of the Vedas (Vedanga). 
Apapātha (Deformed Readings) 


It can not be said for certain as to when the incorrectness entered in the 
readings of Rg-Jyotisa; but the quotation of Varāha viz. *'Paūicāšatpala- 
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madhakam” and that of Bhatotpala viz. ‘‘Caturbhiradhakairdronah”’ 
show that these did not enter til] Saka 427 and 888 respectively. Bhatotpala 
has taken latter half of verse No. 32 (Rk-reading) in his commentary on the 
penultimate verse of chapter 8 of Brhat Samhita. . The author finds the same in 
a manuscript copy of the book in his possession. It runs thus, 


qme daag wr fast | 
Here the word *Paiicamasya” seems to be a misprint. Itought to be 
*Paficavarsasya". Similarly, the Vaidikas read ‘‘Pracaksate’’ in place of 
**Nibodhata". Hence, if ‘Nibodhata’ be the original reading by Bhatotpala, 
it can be said for certain that the incorrectness did not enter into the readings 


till Saka 888; still, this conjecture can not be said to be a final word on it for 
want of further evidences. 


Pradhāna Pātha (The Principal Readings) 


The 24th verse of Yajur-Jyotisa is similar in meaning to, but different in 
words from, the 17th verse of Rk-version and quoted by Varāhamihira and 
Bhatotpala. 


This shows that the Vaidic Brahmins in the times of Varāhamihira and 
Bhatotpala used to recite the Rk-reading (and notthe Yajur one) in its correct 
form; it can be said that the people at least paid greater importance to the 
Rigveda-reading. The commentator of Aryabhatiya, named Süryadevayajvan 
has taken two verses* from Vedāņga Jyotisa in his commentary. These happen 
to be,the last two verses, viz. 35th & 36th of the Rigveda-version and are given 
‘in this very order, and not in the order of Yajurveda-version—there they stand 
respectively 4th and 3rd—and looking to the context of the commentary it 
seems that the taking of first or last verses at that place was quite reasonable. 
This shows that even at the time of Sürya Deva, the Rk-reading was considered 
as more important. The time of Süryadevayajvan is not known, buthe 
appears to havelived later than Bhatotpala. 


In the latter half of 35th verse (See Süryadeva's commentary) is found 
the word *'Tatha" in place of *Tadvat". The word ‘Tatha’ is not found in 
any of the two Vedic-Jyotisa works. If, therefore, the word is Süryadeva's 
replacement, it seems that the current Vaidic reading did not come in use 
in final form at least in his province. 


It cannot be said for certain, if the Yajurveda reading was at all known 
to Varahamihira, Bhatotpala and Süryadevayajvan; but the Y ajur-reading also 
appears to be an ancient one; because only six verses from Rk-version are not 
found in it, and of these six only three important ones viz. 13th, 19th, 33rd 
are missing. It contains 13 verses more than Rg-Jyotisa. These can definitely 
be seen to belong to the period when Vedanga-Jyotisa was in vogue and 
might have been composed by Lagadha himself. Also, the list of crue] and 
horrifying naksatras given in the 36th verse of Yajur-Jyotisa does not tally 
with that given by other astronomical works. 


Thisshowsthat the Yajur-Jyotisa belonged to a comparatively later period. 
But the 24th verse is quite different in words and the 21st is partially different 
from similar verses in Rg-Jyotisa, and those of the verses (from both the works) 
which are illegible, some may be similar and others might be opposite in 
meaning. This leads one to believe that some verses not composed by Lagadha 
were later on interpolated in the Yajur-Jyotisa. The sequence of verses in 


*See “Introduction to Āryabhatīya” by Dr. Kern. 
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both the readings is not logical; if an attempt be made to re-write them in the 
logical order of topics, the order of verses'will change much; and this shows 
that the present order of verses is a result of an attempt at composition by , 
a later writer and in so doing, some of the original verses must have been 
lost for ever. For instance, the units of Kāsthā and Aksara have been men- 
tioned in the same verse, although they bear no relation to other units and they 
are not seen to have been used anywhere in the text; but the words could not 
have come in without any reason. These support the author’s belief that some 
original verses must have been lost. i 


Planetary motions. 


Vedanga Jyotisa has given the motions of the Sun and the Moon only. 
It mentions nothing about other planets. Although some verses are found 


illegible, the author can say for certain that they do not give any other important 
information. 


Mean motions of planets 


The motions of the Sun and the Moon as given by Vedānga Jyotisa are 
mean motions, but since these motions change every moment, the 
sun's. true place differs from the mean place by about 2 degrees* and that of 
the moon by about 8 degrees. It cannot be said for certain if they in Vedanga 
Jyotisa's time knew how to calculate the difference between true and mean 
place of a planet, the term now being known to us as ‘‘Equation of centre”. 
Brahmagupta, however, remarks in his couplet given on page 93 that astro- 
nomers of these times did not have any knowledge of planets' true places. 


One will not be able to detect the difference between the true and mean 
‘motions and positions of the sun and the moon unless one observes their places 
and motions regularly and studies them. This difference would come to 
one's notice at the time of eclipses if one knew that eclipses take place near 
the ending moments of Full Moon or New Moon. It is nevertheless a matter 
of pride to us that they in Vedanga Jyotisa’s time had at least the knowledge 
of sun's and moon's motions, if not of their true places. The daily mean 
motion and the time for their complete revolution can not be found unless one 
actually records and calculates the time that the sun and the moon, take in 
a finite number of revolutions, and it is clčar that people had obtained this. 
much knowledge before the compilation of Vedanga Jyotisa. The measure 
of a solar year appears to have been mistaken because of the fact that the . 
naksatras near about the sun are never visible. i 


The adoption of mean motions (to the sun and the moon) by Vedaiga 
Jyotisa brought the solstices and equinoxes at the distance of 183 days from 
one another and the distance of one solstice from the next equinox comes to be 


91% days. But their actual relative distances before the year 1400 B.C. used 
to be as given below :— 


Distance Days Ghatis ` 
From Winter Solstice to Vernal Equinox : "NEC 91 5 
» Vernal Equinox to Summer Solstice 94 5 


». Summer Solstice to Autumnal Equinox M " 91 30 
,. Autumnal Equinox to Winter Solstice . . . 88 35 


neta mi eect eet 


365 15 


* One degree being 360th part of a full circular measure. 
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The Year 
The words ‘Varsa’ and ‘Samvatsara’ are found used in Rg-Jyotisa to denote 
a year. The Yajur-Jyotisa gives an additional word Abda for it (See 28th 
verse). The words ‘Varsa’ and ‘Abda’ occur only in Satapatha Brahmana of 
the Vedic literature. 
The Month 


The months ended with New Moon in this system. 


The First Nakgatra 

The first naksatra according to Meee Tt yotisa is Dhanistha. The list of 
controlling deities of naksatras as given in Rk verses 25, 26 and 27 begins, as in 
the Vedas from Krttikas. One comes across a reference of the Dhanisthadi 
system in the Mahabharata. The sixty-year cycle and 12-year Jovian cycle 
begin from Dhanisthās. 

Arithmetic 

People in Vedāiga Jyotisa time knew four fundamental rules and the rule 
of three. Notonly this, but one can say from verses7, 14, 16, 17, 18 
and 22 of Rk-reading and 37th verse of Yajur-reading that they had knowledge 
of these rules about fractions also. Also the use of shortcuts like Apavarta 
(simplification) etc. shows that they had taken much pains over the mastery 
of arithmetic. 


The Ascendant (Lagna) 


The line '*Sravisthābhyām” etc. in verse 19 of Rk-reading suggests that 
they had the idea of Lagna i.e. ascendant. The astronomical works define 
Lagna as the point of the ecliptic in contact with the horizon. The above 
verse should be regarded as very important if it means to say something like 
the definition. 


Mesa and other signs 


Tt does not mention any Rāšis (signs) nor was then the system of stating 
a planet's place with respect to 12 divisions of the ecliptic. The positions of 
the sun and the moon are given with respect to naksatras. 


Solar Months 


Although no mention of Mesa and other signs is made, the solar months 
are stated. The word Sūryamāsa actually occurs, and the relation between 
the solar and lunar months is given in clear terms at good many places. A 
season is mentioned to consist of 2 solar months or of 4% solar-naksatras and 
the lunar months with the tithis on which the seasons commence are also 
specifically mentioned. Again, it contains a method somewhat similar to the 
one of calculating ‘AdhimasaSesa’ with respect to the solar and lunar months 
and described by Sürya-Siddhànta and similar other works (See verse 23, 
Rk-version). No solar month had any independent (special) names. These 
were perhaps named as Caitra, Vaišākha, etc., as we find with regard to solar 
months in Bengal. 


Parvagana (i.e. number of lunations) 


This work describes a method of calculating the ‘“‘parvagana’ or number 
of parvas or lunations elapsed from the commencement of Yuga, much on 
the lines of calculating ‘Ahargana’ as described by Sürya Siddhānta and others. 
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Identical divisions for time and space 


Discussion of this topic will be completed after recording a more important 
thing. It is the identical division system for both time and space, which 
came into existence from the time Vedanga Jyotisa was compiled. In astro- 
nomical works like Sürya-Siddhànta we find exact similarity in the divisions 
and subdivisions of time and space as described below :— 


60 Palas = 1 Ghatikā 60 Vikalās „= 1 Kala 
60 Ghatikas = 1 Day 60 Kalās = 1 Amša 
30 Days = 1 Month 30 Amšas =: 1 Rāši 
‘12 Months 12 Rāšis 
or = 1 Year or = 1 Perimeter 
360 Days 360 AmSas of a circle 


Under Vedàüga Jyotisa system the time division and space divisions are 
identical. The naksatra is supposed to be divided into 610 Kalās; and a day 
is supposed to be divided into 603 parts, because the moon passes over so 
many parts (i.e. 603 Kalās) of a naksatra in 1 day. Thissubdivision of a day 
into 603 parts might be found inconvenient for calculation, but this subdiyision 
is convenient when naksatras are concerned. The time division is seen to have , 
been suggested by space division. Similarly, the division of 1 yuga into 124 
parvas had suggested the division of one naksatra into 124 parts or "Amša”. 
This is an example of a time division suggesting a space division. Now looking 
to the fact that the above system was actually in vogue in Vedanga Jyotisa 
period and that from Vedic times the relations **1 year—360 days, 1 solar 
year=12 months, 1 month—30 days and 1 day— 60 nādikās " have remained 
in general use, can we not say that these were sufficient enough easily to suggest 
am Aryan mind that a circular space be divided into 12 parts and each part 
into 30 subdivisions and that the current space-subdivisions are a result of 
independent thinking on the part of the Aryans? 


(3) ATHARVA JYOTISA 


The time units 


Let us now turn to the study of Atharva Jyotisa. This consists of 14 
chapters and 162 verses. This has been told to Kāšyapa by Pitāmaha. The 
author explains its topics briefly. 


The time units are given as follows :— 


12 Nimesa — 1 Lava . 30 Trutis = 1 Muhūrta 
30 Lavas — 1 Kalā 30 Muhūrtas = 1 Ahorātra 
30 Kalās = 1 Truti (whole day) 


These are followed by a list of names of 15 Muhūrtas whose measure is com- 
pared with the length of a gnomon 12 ‘angulas’ long. The Muhūrtas are :— 


Muhūrta Shadow length Muhūrta Shadow length 
(in angulas) * (in aūgulas) 
~ 1, Raudra 96 (max.) 5. Sāvitra 5 
2. Sveta 60 6. Vairāja 4 
3. Maitra 12 7. ViSvavasu 3 
4. Sārabhata 6 8. Abhijit 
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Abhijit has been described as that Muhirta in which the shadow does 
not alteri in length or direction. The lengths of shadows of Muhūrtas coming 
after noon increase in the reverse order. It cannot be said that the shadow 
at noon is of zero length, but it must be shorter than 3 angulas. The place 
where this Jyotisa was compiled can be found out from this condition; but 
because the lengths of shadows are not the same throughout the year and it is. 
not an important problem worthwhile attempting, the author leaves out of 
consideration the problem of finding the place. 


The Karanas and Auspicious times 

As we proceed further on we come across instructions about the duties 
to be performed on particular muhirtas e.g. horrorful actsto be done on Rau- 
dra (Terrifying) Muhūrta, and friendly acts to be done on Maitra Muhūrta. The 
fourth chapter gives a list of Karanas (of Tithis) with their names which are like 
those of our present time. Of the stationary Karanas **Kimstughna"' is sub- 
stituted by **Kaustubha". It may be a writer’s error. Further on, we find 
a classification of Karanas responsible for auspicious and inauspicious acts 
and the ghatikā has been adopted as a time-unit for them. Further on are 
given, as at present, names of deities controlling the Karanas. They include 
the Dhanādhipa of Kaustubha and Manibhadra of Vaņija. The names of 
remaining deities are those from the Vedas. Next we find a discussion as to 
which acts, when done on particular tithis, would give auspicious or inauspicious - 
results. This list of tithis includes 5 names like Nandā and Bhadrā— 


agit: rem fufzgatfa ser: n 
faaatagia Frere: u 


This verse gives only four ‘‘Angas’’ (i.e. parts) viz. Tithi, Nakata; Karaņa 
and Muhūrta, and not the Yogas. 


far mot ST Ad A ĀTI a ATTA: Siu: TU Aemini ngon 
afia dA fsan n az: aa: Nana BP N 
weitem aaa oaoa agt: sa afa 


These verses discuss the auspicious or inauspicious nature of planets depending, 
of course, on the ‘“‘strength’’ of the moon; and the words ‘‘Na Krsnapakse 
šašinah prabhāvah” suggest the moon's strength varies with the number of 
its “Kalās”. 


Vara or names of days and names of planets 


The following verse gives names of seven days in a week calling the planets 
as ‘Lords of days’. 
ATT: AA RR TA agea aia: gia Ts aca ana: uid! 
Other verses give following more names of planets as being applicable to names 
of days:—Sūrya, Lohitaiga, Somasuta, Devaguru, Guru, Bhrgu, Sukra, 
Süryasuta. 
Jütaka branch of Astrology 


After passing over 100 verses, one comes across the quotation 


seque Agra a saeta wid ou 
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which is followed by 62 more verses. This portion contains the seeds of 
predictional section of astrology Jataka and is, therefore, an important 
one. Some of the verses are given below: __ 


The naksatras are divided into 9 groups:— 

Wey ATTRA: MAT: MATAT I $o3 0 Tae fes TaN Ta Ga a lt 
WT RNE RAAR (p THAT da ATATA 1 Lok 11 
fatus rasi frie gene) mer 11 qanki g ate g IRE II ot I 
Rei aga grs aay Tea sated 11 sese gas femas gāzi t gog il 
UM g dala Us durt a Aq 1 sire Talay g NTA AAT qut I! Yow i 
313 acest emagina 11 reti qe visi AAATETTS A TW] ii Roc U 


Order 
of Naksatra numbers 
groups 
(1) 1 Naksatra 10 Nak. for action 19 Nak. for foundation 
at birth 
(2) 2 11 20 Sampatkara Nak. 
(3) 3 + 12 21 Vipatkara Nak. 
(4) 4 13 : 22 Ksemya Nak. 
(5) 5 14 23 Pratvara Nak. . 
{6) 6 15 24 Sadhaka Nak. 
(7) 7 . 16 25 Naidhana Nak. 
(8) 8 17 ` 26 Maitra Nak. . 
(9) 9 18 27 Paramamaitra Nak. 


Each group consists of 3 naksatras separated by 9. These are to be reckoned 
from the naksatra at birth ; this is clear from verse No.104. The next verses 


ordain to do or not to do certain acts on these naksatras and by the next verse 
viZ., ` 


qaen hai: adalēra eua 11 wergu wale ae qerpremuwm: $33 N 
The author describes the fears and horrors which befall when certain naksatras 
are accompanied by planets, electric charges, meteors etc. It is evident that 


by the word ‘graha’ the planets Sun, Moon and others are meant. Further 
on something is stated about conception and the discussion is closed by'the 


verses :— 
MASTS qum TAAAT Pp MI: JIBANA PAAA AQAR: 
. z UUU 
~q gd qod fam faaea aata: n Tatad sad aaeain 
UIR 
No mention is made that the work is to be called Atharva Jyotisa; still 


that it is so is borne by the evidence of the last verse ending with the remark 
+ Amnāyavidhidaršanāt””, 


2 DG0/59 8 


100 HISTORY OF ĪNDIAN ASTRONOMY 


It is clear from its topics that this Jyotisa is not so ancient as the Rk or 
Yajur-Jyotisas, still the old consideration of the fact that if the Mesādi rāśis 
would have been in vogue in the time of the author of this work, they would 

rtainly have occurred in the text, leads one to accept that the Atharva 
otisa is pretty old and because it is so called, the author took it for 
scussion at this place. f 

One more important point, worth remembering, is that while no mention 
is made of 12 rāšis, the names of days (Vāra) do occur; this point will be 
considered later on. 

This work describes a system of astrology, very akin to and not quite 
different from, the one which is based on 12 rāšis and is in use in our country; 
and no doubt can beentertained about the fact that this system of astrology 
originated and had been independently developed in our country. It seems 
probable that although the Hindus are said to have borrowed the 12 rāšis from 
foreigners, they developed the Rà$i-Jyotisa on the already known lines of 
astrology related to naksatras. 


2. KALPA SUTRAS | 


Āšvalāyana Sütra 


: Names of naksatra months are found in Ásvalayana Sūtra. "*Srávanyám. 
Paurņamāsyām Šravaņakarma” is an example (See Grhya Sütra 2-1-1). The 
names of months like Madhu, Mādhava, etc. are also found (Srauta Sütra 
4-12). At one place, a reference about seasons in the same quotation shows 
that Spring was regarded as the first season. Although the word tithi does 
not occur explicitly, the quotations (i) ""Mārgašīrsyvām Pratyavarohanam 
Caturdašyām” (Gr. S. 2-3-1) (ii) "Hemantašiširayošcaturnāmaparapaksā- 
nāmastamīsvastakāl* (Gr. S. 2-4-1) (iii) 'Adhyāyopākaraņam Šrāvaņ- 
asya Paficamyām” (3-5) etc. show that the words Caturdašī, Astami, Paficami 
stand for tithis. References about Ayana and Visuva occur at good many 
laces. The references about naksatras show that some are used in dual 
orm as, ‘Uttarayoh Prosthapadayoh’ (Gr.S. 2-1) and in masculine gender 
plural number also as in *Uttaraih prosthapadail (Gr.S.2-10-3). In Taittiriya 
Brāhmaņas, both these star-names are used in masculine and plural number. 
The names of Pole star(Dhruva), the Great Bear (Saptarsi) and Arundhati 
occur in Gr S. 1-7-22 as **Dhruvamarundhatīm Saptarsiniti drstvā vācam 
visrjeta". Definite instruction for doing certain rites on certain auspicious 
naksatras seems to be given in it ; e.g. Fields should be ploughed on the 
Uttara Prosthapada, Phalguni and Rohini naksatras, sacrifices should begin 
on such and such naksatras (Gr. S. 2-10-3); the thread ceremony should be 
performed on auspicious naksatras; the Simantonnayanam to be performed 
on ‘masculine’ naksatras conjoined with moon (Gr. S. 1-4-1, 1-14.) etc. Which 
naksatras were regarded as auspicious and masculine, is not known. The 
current works on astrology give a list of masculine and feminine naksatras ; 
and the kinds of naksatras are similar to those shown on page 48-50. People 
might be following the same kind of grouping in Sūtra period. 


Pāraskara Sūtra 


Pāraskara Sūtra seems to belong to a period later than the Āšvalāyana 
Sūtra. It contains almost all topics discussed by Ašvalāyana Sūtra ; but it 
ordains the **Agrahayani-karma" to be performed on the fu!l moon day of 
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Mārgašīrsa—no mention of this act is made in the Afvaliyana Sūtra, It 
also gives ‘‘trisu trigu uttarādīisu svātau mrgasirasi rohinyar!^ as the list of 
naksatras auspicious for marriage. Haradatta defines these as *'Uttarā, 
Hasta, Citra, Uttarāsādhā, Sravana, Dhenisthā, Uttarābhādrapadā, Revatī 
and Ašvinī'. The current works on Muhūrta do not give Citra, Sravana, 
Dhanisthā and Ašvinī as marriage-naksatras. Similarly, Jyesthā has been 


recommended for ploughing the field (2-16). The list of marriage-naksatras. 


given by one Sūtra does not agree with that given by another. This Sūtra 
(Pāraskara) describes the results, if a child birth takes place on Mūla Naksatra 
e.g. “if born on the first part, thē' father dies; if on the second, the mother; if 
it be born on the 3rd, the loss of money and corn results and the whole family 
suffers if born on the fourth part (1.21)”. Itis worth noting that a naksatra 
is divided into 4 parts. If the ecliptic were to be divided into 12 parts, a naksa- 
. tra necessitates a division into 4 parts. Different works express different 
opinion about birth of children on Mila naksatra. The Taittiriya Sruti, 
however, appears to carry better opinion regarding birth on Mila naksatra 
(Tai. Br. 3-1-2). Pāraskara Sūtra describes the inauspicious nature of *Āšresā 
Star” (1.21). The topics of intercalary months, tithi vrddhi and naksatra vrddhi 
do not occur in either Asvalāyana or Pāraskara Sūtra. The names of seven 
days (7 vàras), the rāšis, yogas and karaņas also are not found in either of them. 


Other Sütras 

The Hiraņyakešī and Āpastamba Sütras contain almost allthe subjects 
discussed by the Pāraskara and Āšsvalāyana Sütras. The rāšis and names 
of days do not occur in these sütras also. All these sütras define a spring 
season as composed of either Caitra and Vaišākha or Madhu and Madhava 
months. The Baudhāyana Sūtra defines the spring as “Mina Mesayoh Mesa 
Vrsabhayoh Vasantah" The names of 12 rāšis occur there. The quotation 
(given on page 21) from Maitreya Sütra refers to the Sun's entry into signs and 
the word ‘Rāśľ is found used by them. The author feels that much more 
information regarding astrological subjects could be gathered from the Sütra 
works ; but he could not get a chance of reading other Sütras. 


3. NIRUKTA 


Some astronomical references from Nirukta have already been given in 
the first part. The terms *Muhürta" and *'Ksaņa” have occurred in the 25th 
section of the 2nd Chapter. One comes across a reference to Saptarsi in the 
quotation “‘Saptarsinani Jyotimsi " (See 10-26). One comes across Some 
thoughts* of a surprising nature about the terms day, night, light-half and 
dark-haif of a month and winter and summer solstices which occur in them. 


wa a farm aqq ageacafy aw aapenía n eif cafe a” 


qaii seth aana iama fam Target 
sR u zou ae a anaes faena ageraeafar mana ur Sifo Bethe 


-*Verses 8 and 9 from Chapter 14 and quoted below, describes how persons go to higher 
worlds if they (i) forsake study, commit cruel acts, but ultimately take to doing a penance or 
(ii) forsake cruel deeds, take up to study and also a penance in the end. The statement 
** AkaSagunah sabdah.............- "^ from the same chapter is important and worth 
reading. Wecome acrosssimilar thoughts in Yàjfiavalkya Smrti and Bhagabadgītā also. 


8A 
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Sshchaatahiete PTA TATA Ta 
Ramadi aqua AMA: get yer saeisahrindia W 4 gadā 
freer diei ug vd A TTT aeniei Afaan uso | 
` RENT RY.” 
Krīta: Ter manai: en aIAtediakerqs eda wat aain 7 
Tūra: qiri darter ida quen yanaenda tagi TET 
wer gerim sag spumam TART dfc qus ad suas 
Salada agree wp cen frat fear agian Agrare srt 
sitat TES etr caffe Tage crfaremierrai rare PAŠA a moenia 
qragardangae sure faz Orbi grag adterafadt ar fa uv ou 
` l * suum %Y, 
Yuga and Other Units of Time 


The description about these time units is mostly similar to that found in 
Manusmrti and astronomical works. The Nirukta defines Brahmā's one 
day as the period of 1000 yugas, no clue being given as to the measure of a 
yuga in years; during this time the creation, maintenance and destruction of 
the Universe take place. Brahma’s night also is of the same length (i.e. 
1000 yugas) during which time he sleeps ; the period of ‘a day plus a night’ 
is called Brahma's ''ahoratra". These repeat continuously infinite number 
of times, The period of Brahma's 'ahoratra' is identical with the one known 
as ‘Kalpa’ to the Sürya Siddhānta and other astronomical works. The word 
*Kaipa” does not occur in it. It is needless to say that Niruktais the most 
ancient of all works which describe the long period of Yuga and other units. 
Although nothing is said about the measure of a yuga in terms of solar years, 
it is certain that it was definitely not so small a measure as five years. How- 
` ever the statements on the whole suggest some larger length for this term, 


4. PANINI’S GRAMMAR 


One comes across words like ‘Varsa’ (5-1-88, 7-3-16) and ‘Hayana’ 
(4-1-27 ; 5-1-130), occasionally found in the Vedas. One can read about lunar 
months denoted by Caitra etc. (4-1-21) and the term *Muhürta' (indicating 
a part of a day) (3-3-9). Similarly the term ‘Nadi’ denoting a number one or 
more than one (and not denoting a sinew in the body) occurs in it (5-4-159). 
This shows that the term ‘Nadi’ was used to indicate some measure of time, 
The term ‘tithi’ is not found in Panini ; but one should not say from this that 
the term was unknown to people in Panini’s time. This grammatical work 
does not deal with astronomical'subjects or religious topics such as the comm- . 
ands to do or not to docertainacts oncertain naksatras. Hence, we can not 
say that the astronomical terms which do not occur in this work were unknown 
in his time. Also, of the names of yuga's (Krta etc.), the term Kali does 
occur in Pànini, but not in the sense of. a yuga ; thisis not sufficient to prove 
that the K rta and other units of yuga were unknown in Pāņinī's time. 
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The names of naksatra's are found in this work. The names 'Pusya' 
and ‘Sidhya’ are found used in place of ‘Tisya’ (3-1-116). Similarly, ‘Sravana” 
used in Atharva-Veda only is found used in place of *Srona' (See 4-2-23). One 
comes across the statements, ‘‘The singular form for Punarvasu (1-2-61) and 
dual for Vi$akhà (1-2-62) are to be accepted according to ‘Chandas’ i.e. Vedas”, 
but in no Sruti-works read by him the author finds these naksatra names used 
in the singular. He can not say, if they are found so used in Vedic work not 
known to him. The term ‘Prosthapada’ is used in dual and plural (1-2-60). 
Similarly the quotation ‘‘Vibhasagrahah’’(3-1-143) leads one to suspect that a 
planet was taken to be a star. R 


CHAPTER II—SMRTI, MAHABHARATA, ETC. 


MANU SMRTI 
The Yuga-System 


The Yuga system is described in details in the first chapter of Manusmrti. 
The same system is generally given in Puranas and astronomical works. The 
text is, therefore, given below for reference. 


WEA ANTE AT TNT AMAA: p GARA Tat acmfatas u &s i 
araratg: aga qwe ac gi uicem eraesdt Hem aevinra quin: ue tt 
wavy adeg quei a Fr ui CHa ded Aerie TA TU Vo n 
aaaf AIT Cae graue BA WTA uoo? ui 
aret ana a AMATI b Aea aad UT mo es UI 

AE gtagaid rui angg: n fi p rete dsgtrafrit FAT WRU 

«eu Agn TES: sega s sexum GTA RA: SuWHTemE N VY N 

Ra: afed famem Aaa gear ares MUA quiere sued ToT fag: 11 ow ou 
steve edadia: Aa: uw arp MA: FT d STATI AA: N o4 I 
aadi amim Afan qutm Qo utn MAARE 11 9 d! 
Tigra agitari THO: STAT: Ww AKA mam fafa qfi: nesu 
am gerens afar qa euer emsatfegtema u ve N 
RTA AT: TAT CTT Aefa Wiest Ta: pn od sod 
ACURA wt: qe du mu aT u arator: TRARA u ct d 
qvem as: ATT uw fm ri wet i C3 N 
aqm: aikaan: u KA Ra GMa Mat: N 53 od 
Aeg TA mAn u ae te IT TATA u zv tt 
aed HAG TATEAATAT TMT gt seu feq qui TATA SA: cua 

evt GX BATT ATT aA UW ze Rag RE wet Tu 4a! 
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The lengthy units of time, Krta and others, as described in the above 
verses are given in a tabular form below :— 


Yuga name i li Years Yuga name Years 
Transition ransition 
period 400 period 200 
1. KRTA Central period 4000 3. DVĀPARA 4 Central period 2000 
| Transition Transition 
period 400 period 200 
Transition Transition 
period 300 period 100 
2. TRETÀ 4 Central period 3000 4. KALI Central period 1000 
Transition Transition 
period 300 L 


period 100 


"Fotal of four Yugas=12,000 years=Divine Yuga. 1000 Divine Yugas= 
12,000,000 years=Brahmā's day. In this scheme, a divine Yuga is considered 
to be eguivalent to 12,000 years ; but it is not clear if these years are to be 
regarded as divine. Now, taking one divine year as equivalent to 360 ‘human’ 
years. the divine yuga will be equivalent to 360 times 12000, that is, equal to 
4,320,000 ordinary human years. In the opinion of Whitney*, the years to 
be divine years is not Manu’s idea, it has been the result of later 
thought. But this is not correct. 


That the divine year is a period far greater than an ordinary year was 
a well known idea. even before Manu. A quotation from Taittiriya 
Samhita given on page 65, clearly states that the ordinary year (human) 
which consists of 360 days is equivalent to a ‘divine day’. Hence, 
following the same analogy, one divine year is equal to 360 human (ordinary) 
years ; and although Manu does not explicitly state 12000 years as divine 
years, the next unit (Divine yuga) is sufficiently suggestive to mean that the 
term ‘‘years’’ stands for divine years. The measure, **1 divine yuga—360x 
12000=4320000 years" is doubtless a unit of time well known in Manu's 
time ; and 1000 such years are said to be Brahmā's day. This measure is equal 
to that of Kalpa described by astronomical works, although the word 
‘Kalpa’ is not mentioned by Manu. It is the author’s conviction that the 
units of time, viz., ““Krta and other yugas, Mahāyugas, and Kalpa”, which are 
described by astronomical works, were already established as standard unit. 
Of time, not only in Manu's time, - but in the time of Yāska, the author of 
Nirukta, because the ideas given in verses 72 and 73 of Manu Smrti are 
identical with those given by Nirukta in the last paragraph. He has clearly 
stated that a Brahmā's day consists of 1000 years ; although he neither says 
that these years were divine nor does he mention one yuga to consist of 12000 
years, the names of yugas viz. Krta and others are found in the Vedas, so 
they belong to a period older than Nirukta. Also, the term “yuga” accord- 
ing to Nirukta, indicates a unit of time which was something very long ; hence 
it is believed that the standard units of time given by the Sūrya-Siddhānta 
and others, had been well established in the time of Nirukta ; and that it was 


*See tcanslation of Sūrya Siddhānta, page 10, by Burgess. ` 
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well set into standard form in Manv’s time is doubtlessly true. The Mahā- 
bhārata mentions a yuga system similar to that given by Manu, and it will be 
described later on. European scholars believe that the Mahābhārata was com- 
piled after Manusmrti ; even if it be supposed that is was compiled earlier, 
it would lend a support to the belief that the standard yuga system was estab- 
lished long before Manu’s time. 


The signs of advent of different yugas are given by Manu in terms of pre- 
vailing religious conditions ; similar conditions are described by the Purāņas 
also. The measure of the period known as ‘Manu’ is the same as given by 
the Sūrya-Siddhānta. 


Manu Smrti does not mention any names of planets or those of Rāšis; 
it does not give anything else of astronomical importance. 


YAJNAVALKYA SMRTI 
Names of Week Days 


This Smrti describes a sacrifice in honour of planets, whose names are 
given in the following lines. 


qå: ATT sr: ates grafa: seu 
TH: RAN Tg: RITA ET: Sat: NA 
ATATTETTU, 
The names of seven days and their Lords are not explicitly mentioned, 
but the order of names of planets is given exactly in the order of week days ; 
this shows that the names of seven days of a week were known in the time of 
Yājiiavalkya Smrti. The Atharva Jyotisa mentions seven planets in relation 
to seven days, but it does not mention Rahu and Ketu ; but Yajüiavalkya 
Smrti mentions nine planets and the incantations (mantras) to be chanted in 
their honour* which are found in vogue in the present time. Scholars believe 
that Yajfiavalkya Smrti belongs to a very later period, later than Manu Smrti 


and the references of planets and names of week-days lends a support to this 
view. 


The Yuga-System 


This Smrti does not give the names of *Krtadi" yugas and their measures; 
but a solitary reference viz., 


| 3.203, 
shows that the system described by Manu Smrti was then in vogue. 
Twelve Parts of the Ecliptic l 
The following lines give proper times for performing. the ‘Sraddha’ 
ceremonies :— . : 
street Ag: goretsi | 
ad MATa: ULI 
sain regat Tet AAA: 11 
aare 
* See verses 299-301, Acaradhyaya, — = = 
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This work gives the word 'Sürya Samkrama’, It is not, therefore, necessary 
to infer that the names of Rāšis (Mesa etc.) were known then. The terms are 
nowhere found in Yajiiavalkya Smrti and only at one place we get a reference 
of naksatra names (See "Krttikādi Bharanyantam' 1.267). It has already 
been pointed out that although the Rāši-terms were not in vogue in the Vedan- 
ga Jyotisa period, the ecliptic was supposed to be divided into 12 parts. It 
is also said that according to some European scholars the names of seven.- 
days and 12 signs have been borrowed by the Hindus, and on the basis of this. 
assumption one would argue that the Sanskrit work which gives names of week 
days must give names of Rāšis also. But it bas been shown on page 100 
that Atharva Jyotisa does not give Rāšis although it gives names of week 
days ; and it will be shown later on in the study of Mahābhārata that the 
Indians, long before the introduction of the terms ‘vāra’ and 'rāši',had adopted. 
the division of the ecliptic into 12 parts for the calculation of Sun's position 
and motion. The term ‘Samkramana’ could be used to denote the crossing 
of the sun into a part of the ecliptic, no matter if.the ecliptic be regarded as 
divided into 12 parts or in 9 parts according to Atharva Jyotisa. The above 
lines show that the word ‘Samkrama’ has come in along with the ‘Ayanas” 
(solstices) and ‘Visuva’ (equipoxes). It is thus proved that the ecliptic was 
divided into 12 parts in the times of Yajfiavalkya Smrti. 


Anyway, the study of Atharva Jyotisa and Yàjüavalkya Smrti proves 
that the names of week-days and 12 rāšis did not come into use simultaneously; 
the ‘varas’ came into vogue before the rāši-names. 


Yoga 
‘The word ‘Vrddhi’ occurs in the lines giving auspicious times 
for Sraddha quoted on prepage ; it is doubtful if this is one of 27 yogas 
given by astronomical works. The author thinks that it stands for 
*increase' of “wealth, brāhmaņas, money” etc., occurring in the same lines. 


Other Matters of Interest ` 


The word *Vyatīpāta” also comes inthe same sloka. It definitely stands for 
the astronomical ‘yoga’. At another place (Prāyašcittādhyāya, verse 171) we 
come across a quotation “grahasamyogajaih phalaih". This shows that 
people were attracted by the phenomena of planetary conjunctions and that 
they had begun to discuss about their probable auspicious (benefic) and in- 
auspicious (malefic) effects. If the time of Yājiiavalkya Smrti had been 
decided beyond doubt, it would have been possible to draw some more im- 
portant inferences ; still, the author records his opinion here that the Indians 
had the knowledge of Rahu, Ketu, the order of week days, Vyatīpāta and the 
conjunctions of planets. 


tamsai gememer stat ou afafa ifa entera fed sf uravn 
TACT AAA sperat Tear: u aaia KAT: uice 
makama. 
We find references of Agastya and Saptarsi in these lines. Similarly, in 


the Garga Samhitā and other works, they are said forming groups or clusters 
(Vithi) of nakgatras, e.g. Aja and Naga are the names of two vithis occurring 
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inthem. There are differences of opinion regarding the formation of naksatras 
into groups and their number ; some take 9 as the number, others regard it as 
3. Bhatotpala has given in details the views of Garga, Parāšara and others 
in the chapter on "Šukracāra” in Brhat Samhitā. People in Yājūiavalkya's. 
time, it seems, used to observe the movements of planets with respect to stars, 
since the vithis referred to in the above lines are clusters of stars such that the 
planets were actually observed as moving on one side or the other of them. 


People thought that the abode of gods lay in the northern hemisphere 
of the heavens and the abode of pitrs (fore-fathers) lay in the southern hemi- 
sphere. This view is similar to the ideas given by Satapatha Brahmana (page: 
23). 

We find in Yajfiavalkya Smrti (Chapter 3, verses 192 to 197) some discussion. 
about ‘ayanas’ similar to that found in the quotations from Nirukta.. 
We come across commands that certain religious rites should be performed 
when thé Moon occupies certain benefic naksatras (See 1-180 etc.) ; they 
believed that the ominous influence of malefic planets is overcome by worshipp- 
ing them (See 1-306); mourning was to be observed in the case of Rāhu. The 
tithis and muhürtas also occur in the Smrti ; it also describes the reverentiak 
Status of astronomers (See 1-312, 332). 


MAHABHARATA. 


The astronomical references found in the Mahābhārata are so many ix 
number that it is not possible to enumerate them for want of space. We will 
consider only those of them which are found very useful from point of view 
of the present subject matter. i 


Its Time 


Before doing so, it is necessary to consider when the Mahābhārata was 
compiled ; because the importance of the astronomical references will be. 
the more firmly established. It is very difficult to establish without doubt its 
time ; however, it can be found by conjecture. Now looking to the text, 
because the sage Vyāsa is said to have compiled it and Vaišampāyana recited. 
it to King Janmejaya, the work may appear to have been written at the time 
of Pandavas or soon after. It seems that the Mahābhārata was in existence in 
the time of Panini. There is a direct reference of the Mahābhārata in the 
Āšvalāyana Sūtra and that it has already been proved from philologicat 
evidences that Āšvalāyana lived before Panini. This definitely shows that the 
Mahābhārata* is a very ancient work. It may however be possible that a 
major part of what is known as the Mahābhārata to-day is of a later origin ; 
even from astronomical evidence it can be said that several portions may have 
belonged to different periods. But an information of an important research | 
about the interpolated portion must be given here. 


The belief that the Mahābhārata contains a lac (100000) of verses should 
not be said to belong to the present time only. Under orders of the Government 
of India, ancient inscriptions on copper plates and stones are being published 
in a series of books entitled "Inscriptionum Indicarum”. The third part 
of the series contains inscriptions of Gupta Kings, which includes an inscrip- 
tion (belonging to Samvat 197) of King Sarvanātha of Uccakalpa (See page 


*It is Prof. Kunte's view that Panini knew the Mahābhārata. Sec pago 448, *Vicissitud 
yan civilization", A 
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134 of the said boob) which clearly states that the Mahābhārata consists of 1 
lac verses. It is established beyond doubt that the samvat quoted in it is 
Cedi (Kalacurī) (See Indian Antiquary, XIX 227 f ; XVII215). Now 197 Cedi= 
(197+ 170)= 367 Saka=445 A. D. This shows “that nothing new was inter- 
polated in the Mahabharata after 4th century (Saka); and it is also true that at 
.least some portion of it was written in Pandavas’ time, whatever that time be. 
The *Upákhyanas'; subsidiary stories and lengthy descriptions of fights can 
possibly have been’ interpolated afterwards. But it is not very probable that 
the original story about Pandavas and important references about the position 
‘of certain planets near about particular naksatras at the time of the Mahabha- 
Tata battle have been interpolated by some one of his own accord later on. It 
can not be said about astronomical references found in the Mahabharata that 
they have continued in their original form from Pandavas’ time. The astrono- 
mical condition might have been handed down traditionally and these have 
been versified by some one later on. In short, what the author means to say is 
. that the most important of the astronomical references must have been actual - 
facts, traditionally handed down right from Pandavas’ time and the remaining 
references, if not very old, at least belong to a period as ancient as Agvalayana 
and Panini. a 
The author has read the whole of the Mahābhārata from point 
of view of astronomy, and an important thing which he noticed is 
that we do not get in it any reference of seven week-days and 12 rāšis. 
It can, therefore, be said beyond doubt* that the astronomical references 
in it point to a period prior to the time (whatever that time be) when the week 
days and rāšis got introduced in our country. According to European 
scholars, the Hindus have borrowed astronomical knowledge from the Greeks; 
if they have borrowed it at all, they have not done it from Ptolemy (150 A.D.), 
butlong beforehim. This fact can be proved easily and the European scholars 
also admit it. None of them has proved beyond doubt, when the knowledge 
was gathered ; but they mean to hint that it was borrowed from Hipparchus, 
the famous Greek astronomer (150 B. C.) and hence, even the Europeans 
agree that the astronomical references found in the Mahābhārata could not 
have entered it earlier than 150 B. C. 


To possess the knowledge of planetary motions and their causes and of 
finding their true positions is an important thing and so is inventing a system 
of names for week-days and those for Mésa and other Rasis ; ; but there is a 
vast difference between the importance of the two. 


*The author is giving below an interesting information about the Mahabharata 
Nirņayāmrta, a famous-work on Dharmasastra, quoting the following lines about Caturmasya 
and as taken from the Mahābhārata :— 


afantrtge rera, dd fe faaara || sd gore g Fanai g faa: 11 


But he did not find this verse in the Mahābhārata. Similarly, certain passages about 
“ghatikapatra’.and attributed to have quoted by the Mahābhārata, are not found in it. The 
same work, Nirņayāmrta, in the chapter on *Mahálaya' in the second part of Nirpay a Sindhu 
quotes the "following verse as taken from the Mahābhārata, but he does not find. it any- 
where in the work :— 


Krava Tagad: wae fearHt: 11 sped Tat araa, alfas maara: UC 


He has written these lines after actually going through the book printed by. Ganapat 
Krishnaji’s press. A certain Vaman Sastri Islampurkar has published a news that he has 
found some original chapters of the Mahabharata which have not been printed and published. 


VEDANGA PERIOD 109 


The first one is a very important thing ; it was not known to anyone in 
Europe before Hipparchus, the greek astronomer, and even the European 
scholars admit it; and if the Indians had reguired some help from the Greeks 
in this matter, it must have been very little. The second thing is not so 
important. 


Let us now turn to the study of astronomical references found in the 
Mahābhārata. 
The Yuga-System 


The Mahābhārata describes Yuga and other units of time on the same 
lines as given by Manu Smrti. (See Bharata Vanaparva. Chap. 149, 188, 
Bhagavadgitā, 8.17; Santiparva, Chap. 232, 233 etc.). The names of Krta 
and other yugas have occurred at several places in reference to incidents attri- 
buted to be happening in those yugas. Similarly, the term ‘Kalpa’ denoting 
a unit of time has occurred at several places (See Santiparva, Chap. 183 etc.). 

The System of Vedanga Jyotisa 


We come across references about 5-year cycle or the system of 5-year 
yuga, at some places. The five Pandavas were born, one in each consecutive 
year. A reference to this is found in the following verse :— 


epp AAT AA A FARAT: l WEA SAT sia du WR T ES URAL 
afd, sr, 22%, 


Bhisma, while calculating the time elapsed after the Pandavas went into 
exile, says to Duryodhana on the occasion of Uttara Gograhana as follows— 


aut arate tasi a safest, 1 
dum dum ad gt ATaTggataa: URI 
TararataTt AAT: Ta A ate AAT: dU 
aaa aute A ada Wu ue 

frank, 8. us. 


Here we get the reference to the Vedànga Jyotisa system of inserting two 
intercalary months in five years. : 


Under the Vedanga Jyotisa system, the naksatra-cycle begins from Dhani- 
sthās, which means that Dhanisthà must be considered to be at the origin 
while stating a planetary position. The Krttikas were once regarded as the first 
naksatra before Dhanisthās. An interesting story about the Dhanisthādi 
system is related in the Mahābhārata as follows :— 


afafaa, ada g fga aet vaut tt 
sad wdscui dul queqeg ai TAT uc 
Ta astern ua A AAA TATA, sūci A 
were fad qe ra FA ag Pau nen 
afesta wet aurem afeafera: u 
Afro Wagers Tat KATRA, uten 
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qà g spi pfaff wat: ut 
wen ataf wife aafgaada ut ut 


WATS 5. R30, 

These lines occur in ‘Skandakhyana’. The general sense of the story 
is not clear to the author. Various current mythical stories about the stars 
Abhijit, Dhanistha, Rohini, Krttikā are jumbled up in this chapter, and hence 
their mutual relationship is not clear. The Dhanisthādi system is said to have 
been intrduced by god Brahma ; the theory underlying this is well known. 
The next sentence is "before it was Rohiņī”. It is not clear if this refers to 
the period when Rohini was possibly considered' as the first naksatra. The 
important portion of the story is the reference of "star Abhijit's falling down 
from heavens". The celestial latitude of Abhijit (Alpha-Vega) is 61? North. 
Hence, owing to the precessional motion of the equinox, it is bound to occupy 
the position of the pole. of the celestial equator ; and it is shown in a well 
known book* on astronomy that it will be a polar star 12000 years hence. 
When Abhijit would come to the position of the pole, it would be seen very 
.low near the horizon and is liable to be observed even in the horizon (i.e. in the 
lowest position). The author suspects that the myth has originated because of 
such a position of Abhijit actually observed in the past. and this thing can 
possibly have happened 13000 years ago. The statement "Krttikās have 
gone up in the sky” does not carry any satisfactory sense. 


Winter Solstice And Sravana Star 


In the Vedānga Jyotisa period the Winter Solstice used to take place at 
the beginning of Dhanisthà ; at present its place is nearabout the commence- 
ment of P. Asādhā and some years ago it used to occur near U. Asadha. It 
must have, therefore, been taking place near Sravana in some age. We come 
across an important reference about this in the Mahābhārata. While readin 
an account of how sage Visvamitra attempted to create a 'parallel-world 
we come across verse No. 34, Chap. 71 from Adi parva, which runs thus :— 


amma Tse 4 Hat Taada sasanga aafin ET g: ua Yu 
ARA sr. 0%. 


Similarly, the following lines are also worth reading :— 


AE: qu dat afaa: seen: Sat: 11 sade art Kaa: fru: UR 

emque a. YY, 

Although it.is not stated in clear words that winter solstice used to take 

place in the beginning of Sravana naksatra, there is no other reason for calling 
the naksatras as Sravaņādīni commencing from Sravana. Like the Vedāiga 
Jyotisa system, herein also the naksatras are 'Suklàdi', that is commencing with 
light half or ending in New Moons. From this it can, therefore, be inferred 
that the Vedāūga Jyotisa system continued for few centuries more but in a 
slight different form. It has already been shown before that the time when 
winter solstice used to occur near the beginning of Dhanisthā was about 1400 
B. C.; it began to take place in the beginning of Sravana at about 450 B. C. 


*Newcomb's Popular Astronomy has given in a map a list of stars which will become 
polar stars in different ages. 
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Other Matters 


References about seasons, ayanas, Madhu and other months, and tithis 
are found at several places. The seasons commenced with ‘Sigira’, so say 
the lines. The words “Seasons commencing with spring" also occur at many 
places. Ifthe year began with W. S., the commencing season must either be 

isira or Hemanta. The following lines support the view that “‘Caitra and 


Vaišākha constitute the Spring season" was the popularly known relation 
an those times. i 


wh ma ueni ATTA EAMA u eaae «m uon 
gum, N. 53. 
wt paan ais: qais ra atest ada qaaumetesrenet rta TT u$ ti 


AAT, N. $53. 
We meet with two lists of names of months in Chap. 106 and 109 of Afiu- 
šāsana Parva, in both of which the first month is stated to be Mārgaģirsa. Even 
when the verse concerning Sravana nakgatra states new moon ending month- 
System, we come across a statement showing that full moon ending month- 
system was also in vogue. e.g. see-verse No. 96. 


GET? Tat staat a TART esu 
qued, A. ev. 
The following verses contain references about partsand sub-parts of a 
«day. The line from verse No. 21, Chapter 7 from Sànti parva viz., 
HS Hat agaia frat vrfaemuT AAT: usu 
atfagd, ATF, a. V. 


quotes the time-units viz. Kala, Kāsthā, Muhūrta and Lava. Similarly the 
line 


ARAMA, AIF, TT, GAITĀ HAT TIT UL 
arifer, stg. N. 3$. 
from verse_14, Chap. 36 of Sāntiparva gives ‘Ksana’ as another unit ; but 


their mutual relationship is nowhere to be found. The term ‘muhirta’ occurs 
at hundreds of places e.g. 


ARTA aAA Aga ATA TNM AANA SRNT... d 
sema, ĀŪ. Q 


quotes the Jaya muhūrta. The Atharva Jyotisa gives Vijaya as the name 
of the 11th muhūrta. The following verse contains the names of Abhijit, 
the 8th muhirta, and the term Tithi (but in masculine form). 


Uz drama weder uo feat meme qu faut gvifegfra wen 
«agua Hat FAs Tat ga ou 
afai, a. 223. 


The 8th muhirta, Abhijit, is famous in the Atharva Jyotisa and other astro- 


nomical works. The units, ghati and pala are not to be found anywhere in 
the Mahābhārata ; but the author is not certain about this, since he did not 
read the work with particular attention to these units. 
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Week-days 


No reference is to befound about 7 days in a week in the Mahābhārata but 
the author came across a solitary instance in which the word ‘Vara’ occurs _ 
in the verse No. 7, Chap. 160, Ādiparva. The Pandavas used to live with a 
certain Brahmin: in the Eka Cakra Nagari, before Draupadi’s ‘Svayamvara’ 
was held. In that city there lived a demon and it was agreed between him and 
the citizens that they should send one man every day for his meals. One 
day, it was the turn of that Brahmin to send a man to the demon. it i is in this 
connection that the verse is written. 


qx wur quuegesuregfu Wat à «oret agfrddumugmed TC: uen 
emus, st. o. 


The word ‘Vara’ has been used to denote the turn (of a day). It has already 
been pointed out that the word *Vàsara' occurs in the Rigveda. It shows that 
the term ‘Vasara’ or ‘Vara’ used to be applied to a day to show a ‘turn’, 
before the names of seven days ôf a week came into vogue. 

Naksatras 


A complete list of 27 naksatras is found given at two places (see Chap. 
64 and 89, Anušāsana Parva) but the list begins with Krttikās ; names of 
naksatras are found at several places. Itis not necessary to quote all the con- 
cerning verses here ; but the author gives below only those few sentences which 
are worth noting. 


The references about. Mrgagiras comes at some places in stories about 
god Rudra chasing the Mrga (the star-deer) e.g. (See verse 20, Chap. 278, Vana 
Parva). — 


seme AMT ret WEMNATTT AAT soll 
AAT, 8. Vos, 


The story of Rudra chasing the deer (Mrgaširas) is found in many Sanskrit 
works and in Sauptik Parva and also in Chap. 283 on ‘Moksadbarma’, in 
Santi Parva. For this, read 


aM d mph dar a menus u Aa dese fafaa iaa: utu 

aa: q mp fears ize gf Tha ave TAY FAT Wear A aaa: UNI 

agdda Say fed rey ATTA sean aT qfaüftex amaa NxN 
gem. ec. 


In the following verses are to be found references about the Punarvasu stars 
in which the beāuty of the twin stars on both sides of the moon is described. 


evt inier sae fania: TATA rg dzēda qeu usc 
Tigi, s. v6. 
A reference to star Hasta composed of 5 stars occurs in 
datrigtu: cater: feet arit i dante eire: arises imn: ton 
mgA, er. *3 V. 
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The Visakhá* is said to have two stars. 
A reference is found in the following lines. 
ferctrafe nafa Ma, (enfer qe) case u fare inen: eit aur su 
BUG, T 2%, 


Other Stars 


A reference to dog star Sirius has already come along with Mrga. The 
names of stars other than 27 standard ones are also found in the Mahābhārata 
e.g.in the following lines one gets a reference to Agastya (Canopus) and Sap- 
tarsi with Arundhati (Great Bear). 


TA qeza: Seay QATIAN TT UE 

aif, trated W Yoo 
HA qb META: AeA dāt aréa TAT Ve 

suh. N. 22? 
ateei & feat sucer A Aaa uv viu 

BANAT. st. 2Y3 


Yogas, Karanas and Names of 12 Rasis 


Nowhere in the Mahābhārata is found a single reference to Yoga, 
Karana, or Rāši. Had Rā$šis been in vogue at any stage of the Mahābhārata's 
compilation, they would certainly have come in the text. This definitely shows 
that the terms Aries (Mesa), Tauras (Vrsabha) etc. were not current in the 
age when the Mahābhārata was compiled. In the same way it was not the 
system to mention a planet's position with reference to a part after dividing 
the ecliptic into 12 parts. Everywhere in the Mahābhārata we find the 
position of the moon and other planets with reference to stars. 


Solar Months 


The sun's position in the ecliptic does not appear to have been given any- 
where in the Mahābhārata, still it can be said that like Vedinga Jyotisa, the 
solar months were known to the Mahābhārata also; not only that, we also 
get references of 8 *samkrāntis' in the following verse in which their importance 
as being very auspicious for charity are stated. 


ada fermai aaa aset Waa navu aad faga da seag wu 
ARAM a AAA UR 
AAMT, A. Qoo 


The terms ‘two ayanas' occurring in it are known in astronomical works 
as Makara and Karka Samkrāntis, and the ‘Visuvas’ are termed Mesa ard 
Tulā Samkrāntis. 


* Some books on astronomy describe Viéákhà as a cluster of 4 stars. Of these, the star 
Alpha and Beta Libra are very luminous ; but even these stars fade when the full moon 
comes in between them. If however, the moon happens to come in between these stars any 
day prior to the 5th tithi of light half or after the 10thtithi of dark half, i Scene is very 
a scinating. (See P. 37, second edition, Jyotirvilāsa.) 
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The term 'Sada$īti” in the Sūrya-Siddhānta applies for the four signs, Ge- 
mini, Virgo, Sagittarius and Pisces. This term is used in the plural and there- 
fore, the author feels that it signifies the above mentioned four signs. This 
consideration leads one to infer that so far as stating the sun's, position was 
«considered, the ecliptic was divided into 12 portions at the time of the Mahā- 
"bhārata. 


Eclipses 


Ordinary references of solar and lunar eclipses are found at many places. 
"We find the description of fruitfulness of performing Sraddha ceremonies, at the 
‘times of eclipses (particularly at the time of solar eclipses) and of giving away 
-of lands and other articles in charity. Similarly, we get references of occasions 
when eclipses took place. For instance, a solar eclipse occurred when the 
-Pandavas started for exile. 


. ug orearfaenmqaterfasriqa ut eu 
' : TANG. a. oe 


When the sage Vyāsa met King Dhrtarastra (before the commencement 
«Of the battle) with a view to giving him proper advice, he is said to have 
auttered the following words. 


ABI: Spir gta: Teens a erat ddaa Gati TS N 


wert. v. 3 
qaii desit pat g terit un ata arfronagamara saat u 
agaia vetrarardt smitasit ua su 
l vire. 9. R 


These lines and the previous context show that a lunar eclipse had 
"taken place on the Kārtika-full moon and a solar eclipse had fallen on the 
next new-moon day. The falling of two eclipses in thesame month isa 
^common experience : but those two are rarely seen at the same one place ; 
:and that is why this is regarded as an ominous incident. This phenomenon 
is considered at lenghth by Bhatotpala (in Saka 888) in his commentary on 
.Brhat Samhita (see Chapter on ‘Rahucara’). ' 


Visvaghasra Paksa : 


The above lines contain a reference of a 'Paksa** consisting of 13 days 
having occurred at the time of the Bharata battle. The occurrence of a “half- 
month" consisting of 13 civil days is a rarity ; and hence it is regarded as an 
-ominous incident. This is called a Ksaya Paksa or a missing half. If calcula- 
‘tions are done with the formulae given by the Sürya Siddhānta and other astro- 
nomical works and if true positions of the sun and the moon are taken into 

:account, we do sometimes get a 13-day half-month ; but we can never get it 
by either adopting the mean motions given by the Vedanga Jyotisa or even by 
the mean motions given by modern astronomy ; because the measure of 


*The literal meaning of the word is ‘wing’ or ‘side’. A lunar month is said to have sides 
«Or halvesviz. the light half and the dark half. This word should not be translated as 


«a “fortnight”, 
l R. V. Vaidya, 
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a half-month according to Vedanga Jyotiga comes to be 14d. 45gh. 29-37 p- 
and that ‘according to S. S. and European astronomical works it comes to 
14d. 45gh. 55-25 p. The 13-day half-month is possible when its mean value 
would be less than 14 days. This is never possible if mean values are taken 
for the motions of the sun and the moon ; but it is possible if true positions 
are reckoned. For example, the dark half of Phālguna, Saka 1793 and the 
light half of Jyaistha, Saka 1800 were 13-day half-months. On both these 
occasions the Grahalàghava almanac and the Keropant's almanac (which 
took figures from English Nautical Almanac) gave a half-month a measure 
which was less than 14 days by a few ghatis. The occasions when the half- 
month's measure would be less than 14 days are very few and it is not necessary 
that a 13-day half-month would emerge on all these occasions. For example, 
suppose that on the first day of a month (Mesa) or on the Ist date of an 
English Calendar month the new moon or full moon takes place at 4 ghatis 
after sunrise and suppose that by reckoning the true motion, the actual 
measure of half-month came to be 13 days 55 gh.; then the next lunation 
will take place (i.e. the full moon or the new moon would take place) at the 
end of 59th ghati on the 14th day. Now, because first Parva-end occurred on 
the Ist day of the solar or civil month, after sunrise, that civil day would be 
included in the previous half-month and hence, only 13 days would be left 
to be reckoned in the next half-month. Taking the same example, if we 
suppose that the first lunation occurred after 10 ghatis after sunrise on the Ist 
date, the second lunation will occur on the 15th day at 5 ghatis after sunrise ; 
hence, the half-month will consist of 14 civil days and not 13. It is therefore 
quite clear that a 13-day half-month is never possible if mean motions 
are adopted and the fact that reference of such a half-month occurs 
in the above lines, leads one to infer that the Indians knew how to calculate 
true positions of planets even so early as in the Mahābhāraia age; and this 
is a very important thing to note. Some one is likely to raise a doubt that the 
reference of a 13-day half-month in the Mahabharata is an actual phenomenon 
recorded by actually counting the number of civil days elapsed between one 
lunation to the other after seeing the moon's position in the sky every night 
and not as a result of calculations based on mean or true motions of planets. 
This is simply an impossibility. A 13-day half-month is possible (as is shown 
above) only when the ending moments of new or full moons are about a few 
ghatis before or after sunrise. The moon is never visible on a new moon day, 
and itis doubtful if it is visible when the ending moments occur near about 
sunrise. A calm consideration of the problem will convince one that the 
possibility of such a missing half-month is noticeable not by observation ‘of 
moon’s position by actual mathematical calculation. It is difficult to explain 
the thing more clearly and in shorter terms. 


The above references show that the lunar eclipse had fallen on the Kartikt 
full moon day and solar eclipse on the next following new moon day. Now, 
when a 13-day half-month is the light half of a month, the beginning eclipse 
must be solar and the ending one a lunar as can be seen from such a half-month 
viz. Vaišākha Sukla paksa of current year (i.e. Saka 1817). But, if a 13-day 
half-month is to be taken as a dark half of a month, the falling of a lunar 
eclipse in the beginning and that of a solar eclipse at the end is an impossibility. 
Ohne will not find such an example in any of the past almanacs.. Even if it be 
supposed that such a half- month did occur, maximum length of it would be 13 
days 30 ghatis ; but the max-length of actual ‘any 13 consecutive civil days” 


can never be less than 13 days 50 ghatis. According to modern accurate 
2 DGO/59 a 
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elements, it is not possible to get a 13-day half-month which has a lunar 
eclipse in the beginning and a solar eclipse at the end ; but we do get such a 
reference in the Mahābhārata; and one cannot get the occurrence of this 
phenomenon by adopting mean motions of the luminaries. We are, therefore, 
led to believe that in the days of *Pandava's the Indians had,no doubt, acquired _ 
the knowledge of calculating true places of planets, but their calculations 
were different from (i.e. less accurate than) what are done in the present times. 


The. Mahābhārata relates the occurrence of a solar eclipse when Duryo- 
dhana was killed. 


qgar nagin AIÀ 11% 011 WAT. N. RW. 


A solar eclipse had already occurred one month before the commence- 
ment of the battle. Another solar eclipse could not have, therefore, fallen imme- 
diately after a month. This appears to be an exaggeration*. It is definitely 
stated at least in this verse that eclipse had fallen even when it was not a 
*parva-day'. 

It is probable that occurrence of a 13-day half-month and that of a solar 
eclipse are exaggerations. Even then we can not say that the phenomenon 
of the occurrence of a 13-day half-month was not known to people in those 
times, and the above discussion does not come in the way of our inference. 


Planets 
Now let us see what references we get about planets in the Mahābhārata. 
One comes across the following lines in a passage describing the god 
Sun :— 


stat gen spl tars gad uten Kat fracas dtaig: ufu: athe: 
AT: NI 
| "qud s o3. 
In this we read of names of Mercury and other 4 planets. The following 
verse appears to state that the sun had five planets : 


aq Bar agaa glad: Terie: 11 remi qua: deu ugr du vf qur uen 


witWwqd A Loo, 
Similarly the verses 


HMA TAA APT AA TET ga UR TIT. sp RW, 
fedt aga AUT ARATE: UU VÅTA, N, 2%, 


refer to 7 planets ‘afflicting’ the moon. The number seven must, therefore, 
be including Rāhu and Ketu which are not visible. This shows that our 
astronomers had developed a knowledge of Rāhu and Ketu with reference to 
the moon’s latitude or the eclipses and that they understood the theory under- 
lying these phenomena. 


*The same line occurs at another place as **Rahunarko grasitah................ etc.'*. The incident 
of Duryodhana's death is given in a poetic and figurative way by the writer. He means to' 
say that it was not the death of King Duryodhana but the *devouring* of the god Sun by 
Rāhu,on a day (to-day) which is nota parva day. Eclipseis never possible on a non-lunation 
day. But the poet compares the event of Duryodhana's death with the occurrence of a solar 
eclipse even when the day was a non-parva day. . 

: R. V. Vaidya 
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Many people try to suggest that the current names of some planets which 
occur in Indian astronomy are not originally Indian but of foreign origin, 
but their names as given by the Mahābhārata are strictly of Sanskrit in origin. 


Retrograde Motion of Planets 


References about planets' retrograde motion occur at good many places; 
€.g. see the following verses. 


eter Fai [Areata] frantedt agras usu 
' RTs A, $c 
RATT quere ATA, Tet saftey Eq gE: uN 
HUT. FT, qo 
AM TAM: dt aay afafa 230 A aaa Agena: serta: utut 
wif, sm 3 ot 


Planetary Conjunctions i 


We come across references of planets’ mutual fights i.e. their conjunc- 
tions at many places; e.g. see the verses. 


qa: ama Yates: [ tems gt ] 1 aacrafeat cde 
speifirceatieg ngu . Wed. N. $c. 
wer er ufus anfad ngan 
ATAU. sr. VL. 
Positions of Planets at the Time of Bharata Battle 


‘The author gives below the positions of planets as described by the Mahā- 
bhārata. These refer to a period two months prior to the commencement of 
the battle or even the fighting period. When Lord Krsna, who had gone to 
Kauravas on or about Kārtika Sukla 12 for mediation, returned from his mis» 
sion, on the 7th day before next new moon, he was met by Karna who says 
to him :— 


Satu fg aaa agede aga: TTT: deale fea ofertas nan 
HAT ATTY aH Tet Wed uo aat MAI D daaa utu 
fadam fg arsta fast dtsTd ug: Ngo AeA TEM aT gem Ad fa w I 

: sed. s. %Y3. 


"These verses describe Karna’s views about indications of bad omens and loss 
of general life on a large scale. Similarly, sage Vyāsa is describing in Chapter 
3 of Bhīsma Parva, planetary positions which give indications of wholesale 
destruction of public life. See verses 12 to 18 and 27. 


zat geret rat Matu feat? Ae AA ETT: qui ara facefa 112311 
wea TH AN agge: wu ARAARA qugsw dTeua Neu 

are: ent qd Wareg farda utu 
Afg deadar a nfraret u fa manda? da fafeza: qus: ug: uten 
ARATE RAT A AAT TARIN: d. mererfu euer Aig afaa: utcu 
wears sp ugt ssaferereanit ui fermera: atest grafa zen 


JA 
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Knowledge About Planets 


It has already been shown on page 108 that the position of planets des- 
cribed by Vyasa in a dialogue between Karna and Krsna is a record of observed 
phenomena in Pandavas’ time, the information having been handed down from 
generation to generation till it was incorporated in the Mahabharata. This 
shows that people in Pandavas’ time, whatever that time be, were well acquain- 
ted with the planets and their movements and that the planetary positions used 
to be sto with reference to naksatras. 


Pandavas? Time 


Let us now take for consideration the problem of finding the time when 
Pandavas lived. 

Wecome across some lines in the Mahabharata which suggest that Pandavas 
lived in the ‘transition’ period between Dvāpara and Kali, 


siat da ama Tire ll made qd GERA: ugg 
a MRA. etum s. 
Similarly, Màruti says to Bhima, 
waeefequ arm afam uas 


"ead sr. ?Y6. 


or Yudhisthira observes while in exile, 
afeny mend afa qa: Sage RA ti THp a aes āra ATT ij N&ot 
mart adtīfa satrufa aat ga uetu 
WIT. A. Lo, 


or Sri Krsna says to Balarāma after Duryodhana was killed, 
sed afr fafz sai ritmu wp mqa ata TU Raana tsa: usi 
ama. A. Re. 


We also come across'a description of time units given in Chap. 188 of Vana- 
parva, in which are foretold a number of things to happen in (future) Kali. 
All these references unanimously mean today that according to the Mahā- 
bhārata the Pandavas flourished in the period transitting between Dvāpara 
and Kali. In the opinion of all astrononiical works the Kaliyuga commenced 
3179 years before Saka era ; this shows that in the current year Saka 1817, 
the number of Kali years elapsed is equal to 3179+1817=4996. This means 
that about 5000 years have passed since Pandavas lived. All astronomical 
works unanimously agree to when Kaliyuga set in ; and all these works have 
been written 2600 years after. But we do not find any reliable references in the 
several works compiled during the Vedic and Vedàfiga Jyotisa period, on the 
basis of which we could fix up the time of Kali-beginning. European scholars 
however think that the moment of commencement of Kali has been arbitrarily 
decided by the astronomical works on the basis of certain planetary positions 
and this view.is worth consideration and will be considered later on. If the 
time of starting Kali era be a correct one and if the Pandavas really flourished 
ats Dvāpara and Kali, they must have lived about 3200 Tu before 
aka . 
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Famous astronomer Aryabhata (Saka 421) has stated in definite terms that 
ahe Bharata battle was fought in the ending period of Dvāpara (See descrip- 
tion of Aryabhata, Part II) and it can be proved from his work that 3179 years 
of Kali had elapsed at the beginning of Šaka era. 


Varāhamihira (Saka 427) says, 
AT WW TAI: Arata qeat gfaftst quat n 
aerei (IXI) F: EMU UA N 
aeeafgen, ata. 


“The sages (i.e. Saptarsi stars) occupied the Maghà constellation when 
the King Yudhisthira ruled the earth ; the_year of his reign can be obtained 
by adding 2526 years to the number of Saka years elapsed." 


This shows that according to Varāhamihira, Pandavas lived 2526 years 
before Saka era i.e: after 653 Kali-years had elapsed ; and he has described the 
movement of Saptarsi according to Vrddha Garga’s opinion. 


The sage Vrddha Garga also appears to hold the same view. The history 
of Kashmir, by name Raja Taraügini, has been written by Kalhana, who lived 
7100 years after Varáhamihira. He has also given in the first chapter (Ullāsa) 
the time of Pāņdavas as 653 Kali-elapsed. 


Thistime quoted by Garga and Varāha is simply an imaginary one. Varāha 
has stated in the chapter on Saptarsicāra that these seven stars have motion 
and they stay in each naksatra for 100 years, and the Pandavas’ time has been 
calculated on this basis ; but it is a fact that the Great Bear is almost stationary 
and is still on the meridian passing through Maghās just as it did in Yudhist- 
hira'stime. Henceif, the supposition that the 7-stars remain in each naksatra 
for 100 years be regarded as true, then Yudhisthira will have to be taken as 
having lived 2700 years or 5400 years (or some other dae e of 2700 years) 
ago from now. But, the stars have no motion, and hence the time calculated 
on this assumption has no meaning and so also the time given by Garga and 
Varāha is meaningless. This sage Garga flourished a century or two after 
Saka erä started. He noticed the Great Bea. to be on a meridian passing near 
about the constellation of Magha and hence he must have decided that 2526 
years before Saka elasped after Yudhisthira lived. This big constellation 
occupies an extensive region of the sky and the stars could be said to be on a 
meridian passing through any of the constellations, Magha to Citra. The 
same was their position in Garga-Varāha's time. (If some would tell the 
author that the Saptarsis were formerly seen in the ‘une’ occupying Maghās 
and if he thinks them to be in a ‘lune’ occupying ‘Parva’, he would naturally be 
led to believe that the Saptarsis have got motion). Varāhamihira lived only 
a few centuries (two or three hundred years) after Garga; hence he also belie- 
ved as true what Garga stated. In any case the time is imaginary. 


The Mahābhārata states that Pandavas lived at the end of Dvāparayuga, 
and this view was considered as correct even up to Varáha's time. Aryabhata 1 
who lived before Varāha (or was just his contemporary) accepts this view, 
but astronomers like Varāha and Garga do not ; this leads one to feel that the 
"Mahàbhàrata's statement is unreliable. 


Shri Visaji Raghunath Lele has published in a news-paper in Saka 180 
his findings about Pandavas’ time based on the planetary positions given in 
the Mahābhārata. .Let us examine the case. . 
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The summary of what Mr. Lele means to say is as follows :— 

The dialogue between Karna and Vyasa shows some planets to be positioned 
on two naksatras each. Moon also is stated to be seen with two naksatras. 
The moon’s position on the first day of fight is stated in the following verse. 


maaana: Ame memet uu : 
Wem. N. ?9. 


When Balarama returned from pilgrimage, it was the 18th day of the battle- 
He remarked 
wer ragre Fa A ama d gan dS amata spi FATIMA: N & 1 
This shows that the naksatra on the first day of the battle must have been 


either Rohini or Mrga. Thus according to the Mahābhārata, the planetary 
positions were observed on two different naksatras as given below :— 


Moon : situated in (i) Rohinior Mrga and (ii) Maghā 
Mars : red (i) Maghā and (ii) Anuradha or Jyesthā 
Jupiter. : situated near'(i) Višākhā and in (ii) Sravana 


This shows that one naksatra seems to be ‘divisional and Sayana' and another 
one a ‘stellar and nirayaņa.” These two naksatras, in each case differ by 
7 or 8 naksatras. Calculating the possible age when so much difference in 
Sāyana and Nirayaņa naksatras could have happened, we get 5306th year 
before Saka era (or 2127th year before Kali era). The battle appears to have 
been fought in the Sāyana month of Mārgašīrsa of that year. The planetary 
postion described in the dialogue of Karna and Vyasa refers to the period of 

2 days before this. The author calculated planets’ places on the Kārtika, 
new moon day by Keropant’s planetary tables. This book has accepted the 
Sūrya Siddhanta’s measure for a year. The moment of equinox according. 
to this measure comes to be 12% 27? after mean sunrise on Saturday, the 
eleventh tithi of Caitra Sukla paksa of that year. The tropical true longitude 
of the sun comes to be 8° 25° 1’ which shows that the Caitra is actually the 
Sāyana-Pau$a ; and the ayanāmša for that year was 3" 4° 59’. Adding this to. 
Sāyana longitude of the planet we get its Nirayana place. The new moon 
of Nirayana Māgha is found to occur 313 days after the vernal equinox in 
that year. The Sāyana positions of planets, at 12"* 27? after mean sunrise 
at Bombay, come to be as given below :— 


Planet. Trop. long. Sāyana Naksatra. Nirayaņa Naksatra. 
"CEDE ae EMEN I MEE ES 

Sun 7 3 16 Višākhā Satabhisak 

Moon 7 3 27 Anuradha ^» 

Mercury 7 1 8 Višākhā U Dhanistha 

Venus 7 21 1 Jyesthà P. Bhādrapadā: 

Mars 4 6 34 Maghā Anurādhā 

Jupiter 6 17 47 Svātī Šravaņa 

Saturn 6 1 8 Citrā U. Bhādrapadā 

Rāhu 7 


10 43 Anurādhā i Satabhisak 


The moon's approx. 
Jong. (on next full . 
rnoon day ) 1 18 Rohiņī P. Phalguni 
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Mars is said to be in Maghā ; by calculation it appears to be Sāyana Maghā. 
Jupiter and Saturn are stated to be near about Visškhā ; and calculation shows 
Jupiter to be in Sāyana Svātī and Saturn in Sāyana Citrā. The nirayaņa 
system was not at all in vogue in Pandavas’ time. The position of a planet 
used to be given as ‘‘situated in such and such sāyana division and near such 
and such star’’ ; and according to this system Mars was given to be near the 
fixed star Jyesthā (Alpha Antares). The fixed stars were and even now are 
situated somewhere near about the nirayana divisional naksatra of that name. 
According to that system,the star Jyestha was situated in the nirayana Anuradha® 
division and Mars conjoined with the star. The statement ''angārakaķ 
jyesthayam vakram krtvā”” of the verse should not be interpreted as the retro- 
grade motion of Mars, but its motion ‘‘away from" the star Jyesthā as far as 
the latitude was concerned. Jupiter has been said to be near Sravana, so we 
find it near Sravana star by calculation. The moon has been given to be near 
Rohini and so we find her position by calculation. Its position near Maghà: 
is confirmed by calculation which shows her to have been near Maghā-star 
in the nirayana Pürva-Phalguni division. Venus proves to be near P. Bhā- 
drapadā as told by the Mahābhārata. The words ‘‘Rahuh arkam upaiti'” 
meaning **Ràhu comes near the Sun"! is found to be true by calculation. In 
short, the planetary positions described by the Mahābhārata appear to be 
given in terms of Sayana divisional naksatras and actual stars, and the year of 
battle comes to be 5306th year before Saka era. This is the gist of what Mr. 
Lele has published. The following are some serious objections against his 
Statement :— B 


(1) Mr. Lele states that the planetary positions given by the Mahābhārata 
are Sàyana ; but they are not so. The zodiac in the present time is taken to 
commence from Ašvinī; following the same principle, Mr. Lele has converted 
the positions of all planets with regard to the equinox, taking first naksatra 
from this as A$vini. But whence does he get the rule of regarding first nak- 
gatra from equinox as A$vini? Sāyana-Ašvinī-naksatra is not a visible star. 
It is quite obvious that originally the divisional naksatras began to be known 
by the names of some visible stars ; and hence, the sayana naksatra in which 
the equinox used to take place in the time of Pandavas must have got the 
name of that star which was actually situated in the division. But Mr. Lele 
saysthat thenaksatras in thetime of the Mahābhārāta were sàyana and com- 
menced from Ašvinī. These arguments would lead one to infer that the sys- 
tem of reckoning sāyana Ašvinī as the first naksatra must have come into 
vogue at a time when the equinox used to occur near about Ašvinī star. By 
calculation we find that the equinox used to take place near a star of Arietis 
group in between Saka 500 to 800 but the Pāņdavas lived long before this 
period. Hence, according to Mr. Lele's view, the Sayana-ASvinyádi system 
was in vogue about 26000 (or an integral multiple of 26000) years before Saka 
era. But we do not come across names of naksatras as begun from Ašvinī; 
we get references of the naksatra cycle beginning from Krttikās or from Dha- 
nistha or even from Sravana. Not only this, but in the Vedas we do not get a 
single reference of *Ašvinyādi” system, even in the Vedanga-Jyotisa we do not 
read of Asvinyadi’ system, but of Dhanisthadi; and the list of controlling dei- 
ties begins with Krttikās. In the Rigveda we no doubt get a solitary reference 
of Asviri being the first naksatra, but it has been shown on page 72 that the 


*The Nirayaņa divisional naksatras, shown in the above table are not given by Mr. 
Lele ; itis the author who has noted them for a clear understanding of what he wanted 
to say by stating that such and such planet was near a particutar Star, 
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reason is guite a different one. Ašvinī was never the first naksatra before 500 
years before Saka (i.e. before about 2300 years fromnow). The current astro- 
nomical works do treat of the Ašvinyādi system, and those of the works which 
describe them are not older than 2300 years. This will be proved later on. 
In no works belonging to the Vedic or the Vedāūga Jyotisa period, do we find 
either any reference of Mesa and other Rāšis nor of 'A$vinyàdi naksatras”, 


(2) If any one says. that the sāyana system of planetary reckoning com- 
menced when the equinox was in Krttikās and that the time when Pandavas 
lived could be found, by supposing that the astronomical references given by 
the Mahābhārata are sāyana and the sāyana-divisional Krttikā naksatra com- 
"menced from the equinoctial point, then his suggestion can be accepted. The 
dual position of planets given by the Mahabharata refers to two naksatras 
which are separated by seven or eight naksatras. Hence, adopting the Aévin- 
yādi system we get position of equinox in Punarvasu in Pandavas’ time ; and 
such was the equinoctial position in the 5306th year before Saka era. If 
we start with the assumption that in the time of Pandavas the system was 
Krttikādi, even then the references of planetary positions can be shown to 
be true ; only the Pandavas’ time would prove to be 2000 years earlier i.e. 
about 7300 years before Saka. The equinox occurred in Krttikās about 
2400 years before Saka. The Pāģdavas lived before this date. Hence, Mr. 
Lele will have to say that ‘“The Krttikadi-system of naksatra reckoning started 
26000 years before ‘2400 years before Saka’ i.e. about 28000 years before 
Saka and therefore, also that it continued for 21000 years up to Pandavas’ 
time.” 


But acceptance of the statement that the sāyana system of calculation began 
26 or 28 thousand years before Saka era involves the responsibility of proving 
that our astronomers were well-versed in the knowledge of huge astronomical 
figures involved in necessary calculations for almanac-making. Only the 
almanac makers can understand the implications of such assumptions and 
it cannot be agreed to. Mr. Lele ovserves that our people possessed 
up-to-date knowledge of astronomy since 26000 years before Saka or even 
before that date, they could record correct observations and that the works 
written in those old ages are now lost*. How. could the system which con- 
tinued for 25000 years suddenly lapse ? How could all the works written 
in this period be lost and the whole knowledge of astronomy be forgotten ? 
The history of hundreds of books on astronomy written during the last 2000 
years are traceable from one to the other correctly. (This will be shown in 
the next part.) Under such circumstances, how is it that not a single work of 
the old period is available and no trace of the previous mathematics obtain- 
able. Books written 500 years before Saka are available but none of them 
contain any trace of the accurate astronomical calculations. Mr. Lele will 
have to accept that the Vedic and the Vedànga Jyotisa literature belonged to 
tbe pre-Pandava-period. Jt is, therefore, impossible to solve the puzzle how 
the astronomical works and astronomical knowledge possessed by the people 
in the intermediate period were lost when the works written in the Pàndava 
and the Vedic periods are still available. 


Mr. Lele has taken the A&vini as the first naksatra ; itis not so mentioned 
in any of the Vedic works ; and it is most improbable that people of that 
time completely understood the delicate implications of the conception of 
sāyana and nirayana systems to be followed in astronomical calculations. 


" «The ideas expressed by the author in the above 2 or 3 paragraphs āre the views expressed 
by Mr. Lele to him privately in a letter dated 21st May, 1895. 
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This stand could be proved as unjustified from many evidences. The 
positions of planets given by the Mahābhārata are, therefore, not sāyana and 
hence, the time calculated on the basis of that assumption is also not correct. 


In addition to the two major objections raised against the assumption viz. 
that the planetary positions described by the Mahābhārata are sāyana some 
More minor objections could be brought against it :— .. 


(3) The Mahābhārata states that Jupiter and Saturn were seen near ‘‘Visa- 
khà". Mr. Lele, after interpreting Visakha asa *'sāyana-divisional naksàtra" 
has shown by calculation that Jupiter had occupied the sāyana Svātī division 
and Saturn the sāyana Citrā division and on that account they could be said to 
be near Višākhā. Now, sāyana Visakha is not a star but a division ; where, 
then, was the need of saying that "Jupiter and Saturn were found to be near 
Višākhā”, when they were respectively in the Svātī and Citrā divisions ? They 
could have been stated to be in these starry divisions in clear words. 

(4) The planetary position when Karna was killed is given in verse No. 


aget: daram Qei aa Marsal farià 11 & ul 


In this Jupiter has been stated to be stationary near Rohiņī which does not 
mov2. (ie. Rohini is not regarded as sāyana). 


` (5) Saturn is stated to be ‘afflicting’ Rohini and also the Bhaga (i.e. Phal- 
guni) naksatra. Mr. Lele has not considered these statements. This reference 
can be interpreted as one planet while conjoining with one naksatra ‘afflicts’ 
another, and 'Sūryaputra” can for the sake of satisfaction, be interpreted, 
not as Saturn, but as one of the comets in the solar system. 

(6) Mr. Lele has not been āble satisfactorily to explain how Mars (Pāvaka- 
prabha-lohitāņga stated in the verse Vakrānuvakram) was ‘retrograde and 
then direct'. He is required to interprete it, not as Mars but as some comet, 
In short, the position of some planets stated to be on more than'two naksatras 
can not be satisfactorily explained by regarding the naksatras as sāyana 
divisions. 

(7) The naksatras, referred to in the verse ''Maghāsvangārako vakrah 
Sravane ca Brhaspatih’’ must both be of the same one system ; but Mr. Lele 
regards Maghā as sāyana and Sravana as nirayana. It is also interesting to 


note that ‘Magha’ has been used in plural. How can a sāyana division be 
expressed in plural form ? 


(8) The planetary positions in the early morning of the day on which 
Salya was killed are described in the line 


mds sri afat 11 vu 1 


seq, N. 23. 


"This verse states that Venus, Mars and Mercury were together on that day. 
Mr. Lele's calculations do not explain and support the statement. 


(9) Mars is stated to be ‘offering prayers’ to Anuradha after ‘turning round 
Jyestha’; The retrograde motion of Mars is clearly shown here. As the 
calculations did not prove the motion of Mars as retrograde, Mr. Lele was 
reguired to interprete the word ‘vakra’ as otherwise. 


(10) Accepting Mr. Lele's ayanārhšas as true, if we convert the tropical 
longitudes of planets into nirayana naksatras, we get the moon’s position to- 
be in P. Phalguni and not ‘near Magha’ as stated in the Mahābhārata ; Mars 
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is found to be in nirayaņa Anuradha ; and Mr. Lele regards it to be ‘near 
Jyesthā” as stated by the Mahābhārata. He also states that in the Mahābhārata 
age the planetary positions were not given in terms of nirayana naksatras 
but near some stars. Let us, therefore, find out the stars near which the planets. 
in the year 5306 before Saka, actually were. If accepting the annual preces- 
sional motion to be 50” the tropical longitudes of stars for the abovementioned 
year be calculated we get the longitude of the junction star of P. Bhadrapadas. 
as8* 13°5’. Venus was 22° to its west i.e. even west of star Satabhisak. Would 
it look well if we say that it was near P. Bhādrapadā ? 


The longitude of Jyesthā was 4* 29° 22' and Mars was 23° to its west 
that is near the star Višākhā ; how can it be said to be near Jeysthā ? Even 
taking for granted that the actual precessional motion was somewhat different 
from 50”, and that the stars also have got some motion and that the planetary 
positions were not given in terms of celestial longitudes but in right ascensions, 
it will still be found that the actual positions of these two planets do not tally 
with those given by the Mahābhārata. 


It is possible to find some other time which is a bit later or earlier thar 
that suggested by Mr. Lele and then-one will not be able to raise the last 
2 or 3 objections against it ; still other objections do stand. On the whole 
it can be said that the planetary positions described by the Mahābhārata 
are not given with reference to a dual (sāyana and nirayana) system, and that 
the time suggested by Mr. Lele is not correct*. 


Late Shri Venkatesha Bapuji Ketkar interpreted the verse about Saptarsis 
that the Yudhisthira era was in vogue for 2526 years before Vikrama Saka 
and hence, he considered that the Pandavas lived 2526+ 135=2661 years before 
Sālivāhana Saka. On this supposition he maintained that the Mahabharata 
battle was fought in the months of Mārgašīrsa and Pausa of the 2662nd year 
before Saka ie. in the year 2585 B.C. from Nov. 8 to Nov. 25 of that year. 
Taking 1° 13° 57’ as the ayanāmša he calculated nirayana positions of planets 
true for the morning of Thursday, Kartika new moon day, with the help of 
Keropant's planetary tables, which are given below :— 


Planet Position Naksatra Planet Position Naksatra 
S o ” s o ’ 
Sun 7 24 0 ... Venus 7 10 33 Anurādhā 
Mars 3 8 30 Puaya Saturn 6 7 51 Svātī. 
Jupiter 7 24 48 Jyesthā Rāhu 8 19 39 ... 


Moon has been calculated for Friday, the Mārgašīrsa full moon day. 
It is found to occupy the Mrga naksatra, the longitude being 1° 27? 30. 


He says that the position of Venus as described by the Mahābhārata in 
the line ‘“‘sveto aha prajvalito jyesthēmākramya tisthati’’ is seen to be true 
by his calculated result. After showing by calculation that there were eclipses 
in the beginning and at the end of Mārgašīrsa, Mr. Ketkar says that Jayadratha 
was killed at the time of the second eclipse. This event and the planetary 
positions do not tally with those given in the Mahābhārata**. 

*This should not be taken to mean that the sáyana-system is not acceptable to the author. 
He wants only to say that the planetary positions given by the Mahābhārata are not sāyana. 
dus system of positiop-reckoning was acceptable to the Vedas will be shown in 

etall la " ` 


**For objections against Mr. Ketkar’s calculations readers are reguested to see the May 
and June 1884 issues of ‘Indu Prakša” and ‘Poone Vaibhava’ papers, 
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Pandavas’ time has not been found beyond doubt as yet on the basis of 
planetary positions given by the Mahābhārata ; but this does not mean that 
these positions were incorrect. The author believes that the references found 
in the dialogue between Karņa and Vyāsa indicate factual position of the 
planets and that they have been incorporated in the Mahābhārata on the basis. 
of the information handed down direct from Pandavas’ time. It can at most 


i 
1 
i 


be said that we are unable to establish the agreement. He has seen how one S 


gentleman, Janardan Hari Athalye, has attempted to disprove Mr. Lele’s 
theory and to establish the agreement with the help of nirayaņa system of 
astrology. He does not think that Lele has succeeded in his attempt even to 
some extent. He does not know who will be able to explain the validity of the 
references of planetary positions. 


The names of months, Caitra etc., were in vogue in Pandavas’ time and. 
they could not have belonged to a period earlier than 4000 B.S. (i.e. before 
Šaka*) ; (this will be proved later on). This shows that Pandavas’ time can. 
not be taken to be earlier than 4000 B.S. 


By the by, the author notes down the Pandavas’ time as can be established 


from historical references found in the Visnu Purdna and the Srimadbha- 
gavata :— = 


Rerifeaa: gaiga Age sa: WTA sanasa- 
qieeyct wfaar il Y gà qarat gar: gara wfaYnumg Ww 
werent get Wed | Cruq YANA ga admamarigaut 
wfaeifr) admina ees: aren: anafea nu go 
darme akafa qei wedi) sizer ga dziņa qrafa 
Wott 
aafaa wr reru: — gqguage g da quee RR 
faeo vor, N Y AEAT. RY. 
These verses describe in a ‘future form’ the number of years of reign by 
kings of different dynasties, e.g. 1015 years elapsed between the king Parik- 
sit (grand son of Yudhisthira) and the crowning of Nanda. After him 9 Nandas 
ruled for 100 years, and after them the Emperor Candragupta Maurya (the 
disciple of Canakya) came to throne. . The same story is related in chapters. 
1 and 2 of 12th section of the Bhāgavata, with the difference that the word 
‘Satam’ is found substituted for ‘Jiieyam’ which means that from Pariksit 
to Nanda as many as 1115 years passed. When Alexander the Great came 
to India, Candragupta had gone to see him. He (Candragupta) came to 


throne at Patna in the year 316 B.C. At the time of Seleucus who was a very 
strong general of Alexander, Candragupta was known to bea very great king. 


His grandson was Ašoka and these were well known facts of history beyond . 


controversy. 


If the description given by the Visņupurāņa and the Bhāgavata about the: 
years of reign (viz. 1015 or 1115 years) of kings from Pariksit to Nanda be 
correct, we will have to take for Pandavas' time a year near about 1431 or 
1531 B.C. and almost all European scholars accept this time as correct. 


: *The Šaka era differs from Christian era by only 78 years. The time established by as-. 
tronomy as being some year before Saka era is likely to err by 78 years on account ofso 
many reasons. Hence a date given by the author as B.S. may, for practical purposes, be 
taken even as so many years B.C. 
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In the author's opinion, the Pāņdavas must have lived between 1500 to 
3000 B.S. and not earlier than this. 


į 


Knowledge of Planetary Motions 


When the Mahābhārata was compiled people were possessing reasonable 
amount of knowledge of planets’ motion. The following verse is worth read- 
ing. , . 

HF ARAM ST ATATAT WO DP TAT JL GK [p Tatad qur ute; aara 
a data II 


airfaad, R. ok, MATR. 


In this we find references of lapse of a year, a month, a half-month and 
of a day. The term ‘lapse of a day’ occurs in Vedāūga Jyotisa. The lapse 
of a half-month occurs in the Mahābhārata at a second place, discussed about 
in pp. 114-115. In addition to these two, we get a reference of.a lapse of a 
month and lapse of a year. A ldpse of one year occurs after every 85 years. 
(See the Udaya-system and mezn-Ráàái-system under ‘examination of the topic 
of Samvatsara in Part II); but this presupposes the system of describing 
Jupiter's motion in relation to signs. "The Mahābhārata does not contain 
either Rāši-terms or the system of indicating planets' place with reference to a 
12-part system of an ecliptic. From this it appears that the system of fixing 
a name to a year from Jupiter” s place found by mean-rāši motion was not in 
vogue in the Mahabharata’s time. . The 12-year cycle system is more ancient 
than this. It depends upon the heliacal rise and set of Jupiter. By following 
it the lapse of a Samvatsara occurs often. This might have been in vogue in 
the Mahābhārata's time. If it be supposed that the mean-rāši system was 
then in vogue we will have to accept that people had accurate knowledge of 
Jupiter's mean motion. The ‘lapsed month’ which occurs in our time can not be 
accuratelyfound without knowing exact true positionsof the sun and the moon. 
The system of naming months after naksatras has been described in Part Two 
and according to it the lapse of a month does take place ; this shows that 
the system was, known in the Mahābhārata period. From the discussion on 
*Japse of a half-month' made before, it will be seen that they did not have 
accurate knowledge of true motions of the sun and the moon ; but if the rule 
of making a month, a half-month and a day missing be the same as at present, 
then we shall have to believe that people in the Mahābhārata time had com- 
plete accurate knowledge of the true motions of and of corrections to be ap- 
plied to the sun and the moon as at present. 


Miracles of Nature 


In the Mahābhārata we find at many places descriptions about comets and 


meteors. The foliewing description of the sun as causing rain is worth not- 
ing:— 


Binsin iin farà «afi: aatefecaar a qadafa qafa 11 ven 
qq, 37. 3. 


At some places we find the moon associated: with the tides of ocean ; we get 
allusions to show their conviction that the earth is round. The following 
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verse will show that people had observed that the other side of the moon is 
never visible :— 


Tay fiae: Wet qS MARAT TAT oW qrequ WAT: 
sifaug, sur. YoR Alara. 


These references show that we find among the people a curiosity of finding 
causes of natural phenomena after observing the miracles on the earth and 
1n the sky. 


The Samhita Section 


In the Mahābhārata we come across many references about suggestions 
to do or not to do certain things as per Muhürta section of Samhitā branch of 
astronomy . It has already been shown above that the planetary positions 
have been given in the Mahābhārata with a view to describing the probable 
effects of such positions. 


Tat aaa: qui Aa: RAAT AT: Ro n ga afaa at ara fafaga- 
ATS: suo fase oat fem qat aemm sat HI 


qifa, N. loo. 

This has been addressed to Dharma by Bhīsma. The starting for expedition 
on Pusya naksatra has been described at many places as being very auspicious. 
At one place we find mention of a ‘Bhaga’ naksatra as auspicious for marriage. 
In the Vedas alone we find ‘Bhaga’ as the deity controlling Uttara Phalguni ; 
otherwise we find her as controlling Pūrva Phalguni. But P. Phalguni has 
not been included in the list of naksatras devoted to celebration of marriages. 
The following line refers to Draupadi’s marriage with Dharmarāja. 


aa ated AA azar: vtr eo’ (atte) TET gā 11 4 dd 
amaga, N. 9s. 


Because Pusya is not regarded asa marriage-naksatra, Caturdhara, the com- 
mentotor, defends the acceptance of this naksatra saying ‘“‘By the word “Pausya’ 
is to be understood that naksatra which causes nourishment and not the Pusya 
naksatra". The author does not agree with the explanation. The next 
description will show that Draupadi was married to five Pandavas on five con- 
secutive days ; but in our present day list of marriage-naksatras v.» do not 
find any five naksatras which are consecutive in order. 


Summary 


Matters of astronomical interest occurring in the Mahabharata have been 
so far discussed, some of which are of much importance. Even though the 
terms, Mesa, Vrsa, etc. and the names of week-days are not found in the 
Mahabhirata, it need not be suspected that these have been borrowed from the 
Greeks. The author reiterates them as follows :—(1) People had knowledge 
about planets at the time of Pandavas, whatever that time may be. No one 
thinks it was later than 1500 B.S. In any case, it was the time before names 
of 7 days and names of signs came into use, that is, before our astronomy 
came in contact with the Greek system. (2) The ecliptic was divided into 12 parts 
with respect to the sun’s position. (3) The reference of a 13-day half-month 
shows that people had a working knowledge of finding the true positions of 


a 
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the sun and the moon. (4) If the method of reckoning a missing day, half- 
month, month and a year was similar to that in the present time, it must be 
«accepted that people in those times had accurate knowledge of the sun's dnd 
the moon's true positions and motions and that of mean motions of Jupiter 
and other planets. (5) People used to observe and think over not only the 
miracles of the sky, but'some planetary phenomena like the rise and set, 
(both diurnal and heliacal) of planets and their eight-fold motions like direct, 
retrograde etc. 
One can not make definite statements about the above matters from referē- 
nces in the Purāņas just as have been made from those in the Mahābhārata 
because one can not say with certainty anything about their time ; and to 
read through all Puranas is a matter of time and hence, the author does not 
make any observations about them. He has not considered anything about 
„even the Ramayana since it does not contain terms like Mesa etc. It is, how- 
ever, clear that some of its portions must be belonging to period later than the 
Vedic or Vedānga Jyotisa age and some of it must have been written earlier 
than the Mahābhārata's compilation ; but itis very difficult to make a definite 
selection of the two portions. 


SUMMARY OF PART ONE 
The Time of Satapatha Brahmana 


This part will be summarised after stating some important facts and in- 
‘ferences worth mentioning at this place. 
Following lines are found in Satapatha Brāhmaņa :— 


‘Te dor weve at acai aama ga aaar nena mrergaitidacd tt 


aagana Hs u gat g d wed fest a cada watf g ar surf qerarfur 


ied fratraddd anena aana waeeaenterfearematta t 3 u 
MATAR, R. 2.9. 


"Krttikās alone consist of many stars, other asterisms (consisting of) 
one, two, three, or only four stars. (He who performs the agnyādhāna cere- 
mony on this naksatra) gets plentifulness (or abundance) of this star ; that is 
why "fire should be lit" on Krttikas. These are the only stars which do not 
‘deviate’ from the east while all others do. He who does the ceremony on this 
naksatra gets two of his ‘agnis’ i.e. fires firmly established in the east, and that 
is why fire should first be lit on Krttikas."' 


The statement *'Krttikās never deviate from the east” implies that these 
stars always rise in the east, that is, they are situated on the Equator or that 
their declination is zero. At present they do not appear to rise exactly in the 
«east but at a point north of east ; this happens because of precessional motion 
-of the equinox. Assuming 50" as annual motion, the time when the junction 
star of the Krttikās had zero declination, comes to be 3068 years before 
Saka and even 150 years earlier, i.e. the approximate time of commencement 
of Kali era, if 48” be adopted as the precessional annual motion.” Calculating : 
the declination of some other stars in this age, we find that the northernmost 


Star of Rohini group, the southern three of Hasta group, two from Anuradha, 


-one from Jyestha and one from Ašvinī were situated near the Equator ; only 
some one star from Hasta group (if at all) could possibly have been situated: 
«exactly on the Equator, otherwise none. 


VEDANGA PERIOD 129 


The statement about Krttika’s rising in the east is madein the present tense 
and they can not always do so because of precessional motion of equinoxes. 
In our time we find them rising to the north of east and they used to rise to its 
south in 3100 B.S. From this it can be inferred that the concerning portion 
in Satapatha Brahmana was written about 3100 years before Saka era. 


The Time of Krttikādi system 


The list of naksatras mentioned in the Vedas begins with Krttikās. The 
equinox used to occur in the 4th quarter of Bharani division in the Vedanga- 
Jyotisa age. It must have been in Krttikās before that time ; and assuming 
that the naksatra-list commenced from Krttikās, Bentley and other European 
scholars have found 15th century B.C. as the time when the equinox used to 
take place in Krttikās ; but this is erroneous. The mistake which was commit- 
ted in the case of Vedānīga Jyotisa has been committed in this case also. The 
tropical longitude of Krttikās must have been zero in the age when equinox 
used to coincide with this asterism. Its sayana longitude in 1850 A.D. was 
57 54’. Hence, the time of equinox being in Krttikās comes to be S 54' 

X 72) i.e. 4170 yrs—1850—2320 B.C. The scholar Bayo has found out the time 
of Krttikadi system as prevailing amongst the Chinese to be about 2357 B.C.* 
and he must have found the time by adopting the same system of calculation 
as followed by the author. He has not read Bayo's original articles ; but it is 
surprising to see that Bayo has not followed the system in the case of Hindus 
which he has done in the case of the Chinese-naksatra system. 


According to Weber, the time of Krttikà being first naksatra comes to be 
somewhere between 2780 to 1820 B.C. Dr. Thibbaut has a fairly good know- 
ledge of Indian astronomy. His opinion about this point has recently been 
published. The gist of his arguments is as follows ;-—There is no support to 
show that Krttikas were regarded as the first naksatra because equinox used 
to occur in that naksatra. We do not come across any description in the 
Vedic literature about planetary positions signifying a time prior to the one 
given by the solstitial positions described by Vedānga Jyotisa. The statement 
of winter solstice occurring in the beginning of Dhanisthā naksatra is very 
ambiguous ; because the stars in the naksatra division** occupied by the sun 
is never visible ; it can not be said with certainty at which point of the 
ecliptic the sun must have been for the occurrence ofthe winter Glitch given by 
Vedanga Jyotisa. Hence, the time calculated by the above method is liable 
to be mistaken even by 1000 years. - 

The Europeans have not even now understood the quotation from Sata- 
patha Brahmana given above. The Pleiades are seen above the horizon for 
about 10 or 11 months during the year ; and when they used to rise exactly 
in the east, this eastern rise could be seen from any place on the earth then; 
and there is nothing to be doubted about this. If there would have been an 
error of 1 degree in ascertaining the exact astronomical east, that in the cal- 
culated time would not be more than 200 years. In short, the reason why 
Krttikās used to be reckoned as the Ist naksatra was their rising in the exact 
East, The time for this event was about 3000 B.S. without doubt. 


The Vedic Age 


The Taittirīya Samhita which is more ancient than Satapatha Brahmana : 
also mentions Krttikās as the first naksatra. Hence, this part of the Samhita 


*See translation of S.S. by Burgess. 
**See the 1895, Aprilissue of Indian Antiquary XXIV. 
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must have been compiled either in 3000 B.S. or a century or two before. The 
statement about Krttikās being first is unequivocally given in Satapatha Brā- 
hmaņa and hence its time is definitely 3000 B.S. or a century or two later. 
It can be said without doubt that all those sections of the Vedas which guote 
Krttikās as the first naksatra must have been compiled a century or twe earlier 
or later than 3000 B.S. The Rigveda Samhita doés not mention the Krttikādi 
naksatra system ; hence, it must belong to a time earlier than 3000 B.S. 


Who was the Originator of the Naksatra System ? 

Some Europeans maintain that the Vedic naksatra system dces not telong 
to the Indians originally. The author thinks there is no country in the world 
the people of which (however savage they might be) never observed any asso- 
ciation of the moon with the stars or have not given any names to them. 


If no other evidence can be given to show that the Vedic naksatra system 
belongs to Indians, at least some of the Vedic stories, like the Moon’s love to 
Rohini, can be taken as sufficient evidences. The time when, according to 
some Europeans, the Hindus appear to have borrowed this system from the 
Chinese, the Babylonians or other unknown countries, could not have been 


earlier than 2780 B.C. ; but it has already been shown above that naksatras | 


were known to Hindus earlier than 30C0 B.C. and that these are mentioned 
in the Vedic literature even before this time. From this it will appear that 
the argument, that naksatras have been borrowed by Hindus from foreigners, 
does not stand. If Chinese have established their system independently, 
then the Hindus also have done the same independently and any impartial 
thinker will agree with this. - 


Caitra and Other Names 


It has béen observed that names of months, Caitra and others are nowhere 
found in the Vedas ; but they are found in later works of the Brāhmaņic period. 
We come across the following line in Satapatha Brāhmaņa. 


As TeTATATATA regt raia.. atem deerat wag sfafasefa 11 
St. qr. 22. 9. 9. 5. M 


“It is the new moon of Vaisākha...which becomes a source of prosperity to us, 
to people and to beasts.” ] 


Satapatha Brāhmaņa consists of two parts ccmprising 14 secticns in all. 
The first part, known as Pūrva Satapatha, ccntains 10 secticns (=€6 chapters) 
and the second part, Uttara Satapatha consists of 4 sections (— 34 chapters). 
The above line occurs in the 11th section ; just before this line we get the line 


AAA TAR GUN li 
M.T... 0. 3. 


which means “‘do not lit fire on the naksatra”, and it has been ordaired in the 
first part that 'adhana' should take place specifically on the naksatra. We 
get a reference of the term 'Vedānta” at two or three places in the same portion 
of the 11th section in which the above line occurs and in which the portion of the 
Vedic literature known as ‘Vedanta’ containing Upanisads also occurs 
and the 14th section of Satapatha Brahmana is devoted to the theory of Vedānta 
itself; that it is known as Brhadāraņyaka is also well known. It can easily 
be seen from this that the second part of Satapatha Brahmana belongs to a 


a 
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much later period than the first one; and no objection can be raised if we say 
that the names, Caitra etc. came into vogue in the latter part of the Brahmanic 
period. The KausitakI Brahmana gives the line 


ATCA ATT AT CHE ZUTE TA AUSI dang : | 
wt. AT. $8.3. 3. 


“One should commence a sacrifice after the passing of ‘ekaha’ of the new 
moon of Pausa"; 


in which we get the terms Taisa (i,e, Pausa) and Māgha. This very line bas 
at its end a sentence which means that winter solstice occurs in the beginning 
of Māgha. This shows that the time of this Brāhmaņa (K. Br.) must have 
been the same (viz. 1500 B.S.) as that of Vedanga Jyotisa. The Pafica Vimša 
Brāhmaņa gives the following line :— 


HA AT GRU queste : 
qufay qr. 4. 8. e. 


“The month known as Phàlguna is the ‘month’ (i.e. the commencing month) 
of the year". 


This refers to the month Phālguna. The whole consideration shows that 
the- names of months, Caitra and others, were never in vogue in the Vedic 
times, but had come into use, at the end of the Brāhmaņic period. 


The Time when these Terms (Caitra etc,) came into vogue. 


Let us consider the problem of finding the time when these names came into 
use. The sidereal year exceeds the solar year by about 50 palas. Seasons 
depend upon solar year. The season which would seem to occur to-day when 
the sun would come to equinox, would seem to occur even after thousands of 
years when the sun comes to equinox ; but seasons will not be the same for 
all times to come when the sun comes to the same particular naksatra ; a differ- 
ence of two months (for the occurrence of the same season) will take place 
after about 4300 years i.e. of one month after about 2000 years.* Thus, if 
the Spring season has been observed to be occurring when the sun comes to 
Ašvinī, the next season Summer (i.e. the Grīgma) would be found to occur at 
the sun's entry into ASvinI after about 41 thousand years, and the rainy 
season after about 8% thousand years. The time interval between the sun's 
two coincidences with AsvinI star is known asthe sidereal year. When the 
sun is near A$vini star, the moon is near about Citra star on the full moon 
day, and hence, this lunar month comes to be known as Caitra. Hence, if 
the spring season is observed to occur in a lunar month known as Caitra (from 
Moon's proximity with the star Citra on full moon day), the spring will be 
seen to commence some time in Caitra for 2150 years and then some time in 
Phālguna for another 2150 years and then in Māgha for another 2150 years. 
(Orin other words, the summer season will be seen to occur in Caitra after 
about 4} thousand years after the time when spring season used to occur 
in Citrā.) In short the month Caitra would maintain its position as the 
first month of spring for about 2000 years only. 


* A detailed discussion of precessional motion and of sāyana system willbe found in the 
second part. The consideration of such matters in this chapter are made on the assumption 
that the equinoctial point makes a revolution in about 26000 years. 
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We find the identity ‘Caitra + Vai$akha = Vasanta (spring) season’ 

in almost all works. The moment of commencement of season receded after a 
long time after the above identity became established in practice, and that 
is why we come across’ ‘Mina + Mesa = Vasanta ' or‘ Phālguna + Caitra = 
Spring’ in some later works, and some almanac makers follow this identity 
at present. In our times the spring season is actually found to occur in 
Māgha and Phālguna, but the definition ‘Caitra + Vaišākha =: Vasanta 
season’ still persists in popular minds. The names Madhu and Madhava 
have association with seasons and not with naksatras ; still the long usage of 

` the identity ‘ Caitra + Vaišākha = Spring °’ has made people wrongly to shift 
‘the association of Madhu from that of Spring season to the naksatra name 
and Caitra is now wrongly called as ‘ Madhumāsa '. When the time of 
commencement of spring receded from Caitra to Phālguna, the identity, 
‘Phalguna + Chaitra = Vasanta’ came into use and we find this definition 
- in some later works. But we do not find the identities *Vaišākha + Jyestha 
z-Vasanta' and ‘ Caitra as thg second month of Sigira’ in any of the older 
works, when it was a fact that, spring actually began one month earlier than 
Caitra (say, 2000 years before). This definitely points to the fact that the 
names Caitra etc. came into vogue in those times when the vernal equinox 
actually used to take place in Caitra ; and this hint can lead one to find the 
probable time. The spring season commences one month before the sun 
comes to equinox i.e. when the tropical longitude of the sun is 330° ; and 
in order that the corresponding month should be named as Nirayana* Caitra, 
the longitude of Spica (Citra) must be less than this by 6 signs or 180° i.e. = 
330—180 = 150°. The tropical longitude of this star in 1850 A. D. was 6° 
21° i.e. 201° or in excess of 150° by 51°. The time for this advance— 51 x 
72 = 3672 years. Hence, the time for spring to occur in Caitra must be 
3672 — 1850 — 1822 B. C., and it can be inferred that the terms Caitra etc. 
must have come into vogue in this period. Now taking into consideration 
the fact that the spring season commences earlier in some provinces and later 
in others, the time when the terms Caitra etc came into use will be taken to be 
earlier than what is found above. In some provinces the spring commences 
about a month and a half before the sun comes to vernal equinox and not 
earlier. Adopting the condition of ‘‘1} month earlier than equinoctial day" 
the time of Caitrādi system would come to be 2900 B.C. Again, the doubt as 
to when the spring season should be taken as begun, the different longitudinal 
values of naksatras, all these factors lead one to adopt 4000 B. S. as the upper- 
most limit for the possible year before which the terms Caitra etc. could not 
have come into vogue. The Vedànga Jyotisa contains Caitra etc. as the 
names of months ; its time has been shown to be about the year 1400 B. S. 
The Taittirīja Samhita does not contain these names and the time of compi- 
lation of some of its parts has been shown to be about 3000 B. S. He who 
has understood the sacrificial procedure given by Taittiriya Samhita and the 
units of time like seasons and months, will know that if these terms would 
have been in use in the time of Taittiriya Samhitā they must have entered the 
text at some place or the other. This argument will convince the reader that 
the terms were not current before the time 3000 B. S. There are several 
big volumes of Brāhmaņic works (at least 4) which do not mention these 
terms, It is clear that these are of later date than Taittiriya Samhita. After 
weighing all these facts the writer feels that the time when the names Caitra 


--*'Forthesake of convenience I calla solar month as sāyana and thesidereal month as 
Birayaņā. - 
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etc. came into vogue should be safely taken to be 2000 B. S. Those parts 
of Kausitaki, Satapatha and Paūcavimša Brāhmaņas which mention these 
terms, must have been compiled between 2000 and 1500 B.S. 


Commencement of the Year. 


In the Rigveda Samhità no actual statement is made that a particular 
season should be regarded as the first. one, nor do we find any indication 
about it. The words Sarad, Hemanta and Vasanta (names of seasons) are 
themselves used in the sense of a ‘Year’ and hence there are grounds to believe 
that the year used to commence with these seasons ; but the words Grisma, 
Varsā and Sisira are not found used in the Rigveda Samhita in the sense of 
a ‘year’. 

It has already been said (on page 63) before that the year used to commence 
with Spring season and Madhu month inthe age when the Yajurveda 
Samhita was composed and generally in the Vedic age. There isno clear state- 

* ment in the Vedic works that the year began in other seasons, and it is the 
author’s opinion that we do not come across any. indcation to show that the 
year commenced with winter solstice. This was Prof. Tilak’s view and this 
has been examined later on. In Vedānga Jyotisa time, the year no doubt 
commenced with W.S. ; however, in the time when Sūtra works and the Maha- 
bharata were compiled; the first season was Spring which consisted of Caitra 
and Vaisākha together. This shows that both these systems were in vogue 
after the Vedic times ; but the system of beginning the year with spring 
appears to be more prominently used, since the ** W. S.-year beginning system" 
was prevalent only in Vedanga-Jyotisa age. Also, we find inlater astronomical. 
works (Siddhānta) that they have adopted the system of commencing the year 
with Caitra and they must have adopted this as the system in vogue just 
before the compilation of these works. " 


It has been pointed out before (on page 111) that we get references 
at two places in the Mahābhārata that the list of' months begins 
with Mārgašīrsa. Al Beruni, a traveller with Mahmud of.Ghazni, has 
recorded that they in Sind and other provinces commence the year with 
Margasirsa*. This shows that the system of beginning the year with 
Margasirsa must have remained in, vogue in some provinces at least for 
some time. Let us examine the mdtter in detail. 


The Krttikādi system came into vogue at about 3000 B.S.; and it seems 
that the Margasirsa month used to be regarded as the first month in some 
provinces soon after. The. star Mrga (Orion) is knwon as ‘‘Agrahayani ”. 
It derives this meaning because “The year (‘Hayana’) stood at the end (agra) 
of that naksatra-night.” In the Vedic literature we do find the following 
quotation :—*P. Phalguni is the last night of the year and U. Phalguni is the 
first”. In the Vedic age, the months were lunar and hence the year clearly 
started with a lunar month ; hence, the above quotation indicates that P. 
Phalgunī formed the last neksatra of some lunar month and U. Phalguni 
the first one of the next month. These are, therefore, the daily naksatras 
(lunar). This:shows that the system of commencing a year on the next day of 
a lunar month which ended with ‘Moon associated with Mrgaširsa_” must 
have come into vogue and this (last) night came to be known as Āgrahā- 
yaņī. This must have belonged to the time when Mrgaširsa was’ regarded 
* See p. 8, Biruni, India Vol. II. 

+ Their references from Tai. Br. 1. 1. 2. are given later on. 
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as the first naksatra ; naturally, Krttikās took the place of Mrga and became 
the first naksatra. Hence, following the old tradition, people began to com- - 
mence the year on the next day of the month in which the moon used to be 
full near Pleides, i.e. in the month of Mārgašīrsa, which was a lunar month 
belonging to Pürnimànta'-system. Even in these days, we know that the 
lunar month following a * full moon with Krttikas' is known as Mārgašīfša. 
Following this analogy it may be argued that there must have been a time 
when the year used to commence on the next day of the night when the moon 
used to be full with Mrgasirsa ; but a difficulty comes in making this 
assumption. Such a month would be the lunar Pausa ; and we do not get 
any reference to show that a year ever commenced in Pausa. We do not see 
any reason for Mrgasirsa being regarded as the first naksatra, other than 
the occurrence of vernal equinox in that naksatra. The equinox used to 
occur in the month of Mārgašīfsa about 4000 B.S. It has been pointed out that 
the system of naming months after naksatras had not come into vogue then; 
and that is why this particular month (now known as Mārgašīrsa) used to be 
Agrahāyaņa or Āgrahāyaņī, and the absence ofany reference fora year 
commencing in Pausa is thus understandable. The writer sometimes feels, 
that the system of naming a lunar month commencing on the next day of 
“full moon with Krttika" as Kārtika, that commencing on the next day of 
“full moon with Mrgasirsa" as Mārgašīrsa, and so on, might have been in 
use ; but we do not have it so now, nor do we get any indication of such a 
system being in vogue before. The full moon day is always regarded as the 
last tithi of the "Pūrņimānta lunar month’ or of the ‘light half-month' and 
never used to belong to thelatter month or the second half-month, as can be 
seen from a number of quotations in the Vedic literature ; and the same system 
is followed at present. Hence, the following definition can be proved on the 
basis of the quotation of Panini (4.2.21) [viz. ‘‘Sdsminpaurnamasiti samj- 
nāyām”). The lunar month in which the moon becomes full on Krttikās to be 
known as Kārtika, and the month which would commence from the next 
day as Margašīrsa, since the moon would be found to be full near Mrgašīrsa 
in that month. In short, it can be said that the system of commencing the 
year with Mārgaširsa must have come into vogue in some provinces after the 
Krttikadi system came into use (i.e. after 3000 B.S.). 


According to Prof. Tilak*, the month Mārgašīrsa got the name ‘Agra 
hàyanik', not because it formed the first month of the year, but because of its 
association with the star "Agrahāyaņa”, the derivation of this word being 
according to him that naksatra after which the year follows and the sun coming 
to which shows the equinox and the year begins. This meaning is of course 
acceptableto the author ; but Prof. Tilak assumes two things (or at least they 
are So understood), viz. (i) that the system of commencing a year in Màrga- 
Sir$a was notin vogue and (ii) that the year never began on the next day of that 
full moon night on which the moon conjuncted with Mrgaširsa. Even without 
these assumptions, his interpretation of the word ‘agrahayana’ can be justified. 
We come across actual quotations that Mārgašīrsa formed the first month 
ofthe yearandthisfact can not be denied. Similarly, it has been shownabove, 
that it was not impossible for the year to have been commencing on the next 
day of the full moon with Mrgašīrsa and that it actually did. 


The Mārgasīrsādi System 


Āgrahāyaņī has been given a synonym of Mrgašīrsa naksatra in Amara- 
koša. The same word occurs in Panini at 3 places (4.2.22 ; 4.3.50 ; 5.4.110) 


* See Orion, Ch IV. 
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and the month of Mārgašīrsa derives its name of Āgrahāyaņik from the word 
Agrahayani. (Panini 4.2.22 According to grammarians, the word 
Agrahayani chiefly stands for the Mārgašīrsa full moon ; and even with this 
meaning, because * Āgrahāyaņī °’ is the meaning of Mārgašīrsa, the Mrga- 
Sirsa naksatra must be associated with the moon on the Agrahayani full 
moon day, and * Āgrahāyaņī * has begun to be understood as that full moon 
day or the next day of which the year commenced. This shows that there was 
a system of commencing the year on the next day of the Mārgašīrsa Pirnima, 
having the full moon near Agrahayani (i. e,. Mrgašīrsa) star. Such a month 
bears the mame ' Pausa ' by present astronomical system and by Pànini's 
system also. It has been shown above that the system of year beginning in 
Mārgašīrsa came into vogue after 3000 B.S. Hence, the system of commenciag 
a year on Pausa must be prior to this system i.e. more ancient than 3000 
B.S.; but the phenomenon of Mrgašīrsa star being on equator was an impossi- 
bility then ; the reason for the year commencing on Mārgašīrsa could not 
have been anything else than the occurrence of vernal equinox in Mrgašī- 
rsa star. 

^. Mr. Bal Gangadhar Tilak wrote a book ‘Orion’ in English in 1893 A.D. 
in which he has proved, from quotations in the Rigveda Samhita, particularly 
the verse 1.163.3 and the stanza 10.86, that the vernal equinox used to take 
place in Mrgašīrsa in Vedic times ; and many legends current in India, Persia 
and Greece are fully explained by assumming the truth of this phenomenon ; 
and the Mrgādi-system suggests that the time of compilation of some verses 
in the Rigveda Samhita must have been about 4000 B.S. which has been 
shown to be true from * Agrahayani’ being the name of Mrgašīrsa. 

. Mr. Tilak has also shown that some Vedic references suggest that 
the equinox used to occur in Punarvasu. Although the references are not so 
clear or so manyasin the case of Mrgašīrsa, yetthe phenomenon is not impossi- 
ble to have occurred. The equinox used to be in Punarvasu before 6000 . 
B.S. and some of the Vedic Sütras could have been possibly compiled then. 

Mr. Tilak argues from the stanza describing the annual sacrifice (samvat- 
sara satra) that the phenomenon of W. S. happening on Citra full moon 
and the Phalguni full moon days leads one to infer that vernal equinoxes used 
to occur on Mrga and Punarvasu respectively. But the fact that vernal 
equinox used to occur in Mrga naksatra can be proved independently and does 
not require the support of the quotation viz. ‘W.S. used to take place in Phal- 
guna’. There are certain difficulties in not accepting these stanzas for conste 
deration. The first one is that this fact is not stated therein explicitly. The 
second one is that the ‘Phalguni-Parnima ' has been said to be the commenc- 


ing day of the year; similar ideas are found expressed in Taittiriya Šruti as gvien 
below :— 


aaa argmitsferaradta | adīt d Aree: || Me AT ume RARER: 11 
Madara | RET BA wales ||... gaat:memuttftamracita 11 qur 3 uu 
fa: aem || a qd «em ceu ll gad adu TAH: 
AeA || WEL Gert || aa wa er cuum |) afr eer I... dieit 
aT t 2,2, 


«A Brahmin should ‘establish fire’ (i.e. commence the annual sacrifice) 
in Spring season, which is the (proper) season for a Brahmana, because it is 
the ‘mouth’ i.e. the first season of the year. Now, about Spring season. 
He who commences a sacrifice in Spring becomes a Jeader 


136 HISTORY: DF INDIAN ASTRONOMY 


commence it on Pūrva Phalgunī, because it is the hindermost (i. e. last) 
night of the vear.......... .... do commence it on the Uttara Phalgunī 
naksatra, as it is the first night of the year; one who ‘establishes fire” 
in the beginning of a year, becomes wealthy." 


According to this by the word ‘Phalguni’ we have to understand the- 
full moon night, the moon being conjoined with Phalguni naksatra. At 
present the Phalguna-month of the ‘Pirnimanta’ system ends on the 
Phālgunī full moon day and Caitra begins on the next day. Similarly 
we find inthe above lines, the Pūrva Phalguni full moon day being men- 
tioned as the last day of the year, and the next night as the ‘mouth’ 
(commencing night) of the new year, and the *adhana' ceremony has been 
recommended for that day; and in the foregoing lines we find that *adhàna* 
ceremony has been ordained to take place onthe same day, it being the 
beginning day ofthe Spring season. Alltheselines are given in the same 
stanza and must be correlated. This proves that the Phālgunī-full-moon 
day must have definite relation with Spring. The Āšvalāyana Srauta 
Sütra gives, in relation to annual sacrifice, the line (1.2. 14. 3.) 

+ 


ad siena aina qui wept sat ar site: 


“Those who desire to commence yearly or half-yearly sacrifices should 
make use of the full moon day of Phalguna or Caitra.” 


And in Āšvalāyana Sūtra the months of Phalguna and Caitra are 
related to Siéira and Vasanta respectively; and the Hemanta season is 
bound tocommence with W.S.; but nowhere do we find anyrelation of 
Phālguna with Hemanta. In some provinces the spring season is taken to 
begin even two months before the sun comes to the equinox; and on this basis, 
the commencement of spring season with Caitrī Pūrņimā must be taken to 
happen about 4000 B. C., and the spring season can be seen to take place 
in the same particular month for 2000 yearsand hence the commencement 
of spring with Phālgunī Pūrņimā must be taking place about 2000 B. C. and 
the idea of introducing the system of commencing the year at this very 
moment could have struck people's mind and no discrepancy is so far 
noticed in our reasoning. The Visuvan day used to occupy the central 
place in the Samvatsara-Satra (annual sacrifice); but the word ‘Visuvan’ 
does not appear necessarily to mean that day on which the day and night 
are of equal length. The year has been described as commencing on a 
full moon day; and once it is assumed that the central day should be one 
equinoctial day, it follows that the commencing day also must be another 
equinoctial day (within a limit of two days); and in order to satisfy this 
condition, it will be seen that the year cannot be madeto begin ona full 
moon day. For, supposing a certain full moon day (being the commencing 
day of a year) was an eguinoctial day; then the next equinoctial day would 
‘be the llth day after the full moon day and the 3rd one, the 22nd day 
and so on. This shows that the word ‘Visuvan’ used to mean in the 
beginning the *central day ofanannual sacrifice or of any other sacrifice? 
and this was particularly true about the Taittiriya Samhita; and as time 
went on, the term perhaps used to be applied to theequinoctial day and 
the year. began on such day, and thatis why the formula for finding out 
the Visuvān day has been given by Vedàüga Jyotisa. Even according to 
Mr. Tilak’s belief, the Visuvàn day of 12 hours’ (30 ghatis) length, does 
not occur in the middle of an annual sacrifice, but at the end of the 3rd and 
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9th months. It has been shown above, that there is no ground for any one 
to suspect that in the times when the stanza describing the annual sacrifice 
in the Taittiriya Samhitā was compiled, the Visuvan (of the meaning of 
an equinox) used to occur in Phālguna. 


The Limits of Vedic Age 

The lower limit of the Vedic age can be roughly estimated on the basis of the 
fore-going discussion. But who would be able to fix up the upper limit ? It 
can only be said that it can not be later than the year 6000 B.S. No one can 
say as to when the Vaidic mantras evolved in the human mind and in one sense 
the Vedas can be said to be "Anādi” i.e. without a beginning. The lower 
limit of the Vedic age is about the year 1500 B.S. This is followed by Vedànga 
Jyotisa. The Samhitās (i.e. collections of mantras) of all the Vedas, 
Brāhmaņas and some of the  Upanisads have been compiled during 
this period. Some  Upanisads might have been compiled even during 
Vedanga Jyotisa period ; but the lower limit of the Vedic age has already 
been given above. A part of the Rigveda Samhita belongs to 4000 B.S. 
The Taittiriya Samhita belongs to 3000 B.S. The Brahmanas were compiled 
between 3000 to 1500 B.S. Those of them which contain terms like ‘Caitra 
and others’ were compiled later than 2000 B.S., while others were compiled 
earlier. Nothing definite can be said about the Upanisads ; but many of 
them were compiled between 2000 to 1500 B.S. It is not that the mantras of 
the Samhita and Brahmana were compiled in the same time in the form in 


which they appear to us to-day, still it can be said that they emerged in their 
complete form before 1500 B.S. 


Prof. Max Muller has thus attempted to fix up the period of the Vedic 
age :—“Lord Buddha attained ‘Nirvana’ in the year 477 B.C. The Bauddha 
religion had its beginning about 100 years before this. The Vedic works 
‘were completely compiled till 600 B.C. They appear to belong to 3 periods 
—Sütra, Brāhmaņa and Mantra, the Sūtra period ranging from 600 to 800 
B.C., the Brahmana period 800 to 1000 B.C.; and the Mantras of all Mandalas ` 
(sections) of the Rigveda were compiled in an earlier period." It is his opinion* 
that no human being will be able to say whether the Rigveda Sūtras were 
compiled in 1000, 1500, 2000 or 3000 years B.C. and Europeans accept this 
view. These inferences are based only on history and philology. Taking 
into consideration this fact and also the assumption of a period of only 200 
years for each Vedic subperiod, the author feels that the limits fixed above, 
on the basis of astronomical evidences should be accepted as correct. 


The Limits of Vedānga Period 


1500 B. S. is the upper limit of the Vedāngas. The lower limit can be 
fixed up after examining the problem as to when the 7 week days and Mesadi 
signs came into vogue. The names of seven week days are not found in the 
Vedic literature. Of the remaining ancient works, references of week days 
are found in none except in Atharva Jyotisa and Yajfiavalkya Smrti ; and 
references to Mesa and others are found in none other than Baudhayana 
Sūtra. 

. It is needless to say that both are mentioned in Sūrya Siddhānta andother 
such works. ‘Even ifit be supposed that both of them are products of Indian 
mind, they, at least, did not belong to the Vedic period. 


*Physical Religion, pp. 91-96 (1891 A.D.). 
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The order of names for the 7 week-days is as follows : 

- If the planets be regarded , as revolving round the earth, they can be 
written in their order as Saturn, Jupiter, Mars, Sun, Venus, Mercury 
and Moon. It ig assumed that the day is divided into 24 hours (Horà) 
and these horās are controlled by these seven planets in this very order. 
These planets get the lordship of the horas thrice in a day and 3 more horas. 
remain. Hence, the lordship of the lst hora at sunrise passes on to the 4th 
planet. If, for example, the lord of the first hour on the first day be Saturn 
(then last 3 hours will be controlled by Saturn, Jupiter & Mars) and Sun wilt 
be the lord of the first hour on-the next day ; and following the convention 
that Lord of the first hour to be reckoned as the lord of the whole' day, 
if Saturn be the Lord of the first day, the Sun becomes Lord of the second 
and hence, Saturday is followed by Sunday. Thus we get the usual order 
of names of week days. It should be noted that the next day bears the 
name ofevery 4th planet from the previous one. The Sürya Siddhānta 
observes as follows about it :— 


Karu: FAN eagat fRaafaat: 1921 


€ gm Adam: RTG Isl! 
TTT, 

“The Lords of days are to be reckoned in order fourth from Saturn 
downwards. The lords of hours also are to be reckoned commencing from 
Saturn downwards.” 

Even Aryabhata says that the lords of days are to be taken as ‘4th from 
the previous one’ ** Sighra Kramāt caturthāh dinapāh ” (Kal Kri. 16). 


The system of dividing a day into 24 parts called *horā * is true 
only in consideration with the theory of week days and astrology. The 
. astronomical works, Siddhāntas, do enumerate time-units but they do not 
mention ‘hora ’ as one of them, and no work belonging to Vedic and Vedan- 
ga period ever mentions it. This word is not Sanskrit in origin. Varāha- 
mihira has attempted to justify its Sanskrit origin by explaining that the word 
is ‘coined * by taking the middle portion of the word Ahorātra, leaving 
out ‘A’ and ‘Tra’, butthis explanation is not satisfactory. The Chaldeans 
had this unit in use since a long time and they did have a week of seven 
days as at present. Considering this the author feels that ‘Week-days” 
donot belong to us but have been borrowed from Chaldeans. 


It has been shown under the topics of Vedanga Jyotisa and the Maha- 
bhārata that the terms Mesa and others are Sanskrit and it can not be said for 
certain that the system of dividing the ecliptic into 12 parts did not originally 
belong to us. Even from Vedic works we find that people did conceive the 
idea of giving to asterisms names similar to some well known shapes. We 
can not, therefore, say for certain that the Mesadi signs are not ours. These 
terms, however, do not belong to Vedic or Vedāiga Jyotisa period, which 
means that these were not in use before 1500 B.S. Now looking to the history 
of other nations, some say that these were known to Egyptians before 2160 
B,C. and according to others even before 3285 B.C. Some are of opinion . 
that Chaldeans knew both Vara and Rāšis before 3800 B.C. In any case, it - 
can be said for certain that both these nations knew the terms before 1000 
B.C. and Mr. Laing writes emphatically that the ‘ Varas! were known to 
Chaldeans long before 3800 B. C.* 


+ See Proctor Lockairs English book *:Ninteenth Century" and his article nee July 
T892 issue, page 34; also see S. Laing's Human Origins, Chap. V. pp. 144-15 
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It can be seen from Vedānga Jyotisa that both of these were unknown 
in our country before 1500 B.S. 


Itis a matter of controyersy if the terms Mesa and others originated 
with shapes of clusters of stars. There does not appear to be any relation 
between their shape and name, irrespective of the consideration whether these 
belonged to Indians or have been borrowed. We do not get the form of a 
ram (Meşa) from the clusters of stars of Ašvinī, Bharaņī and some stars from 
Krttika. Mesa happens to be first in order of signs and begins from Ašvinī. 
Just as we have a definite reference of a Krttikādi system having been in 
vogue before the Ašvinyādi system, we do not find any reference by which 
it can be said that the order of Rāśis began from a sign other than Meşa or 
the Mesa sign began from a naksatra other than Ašvinī ; and there is no doubt 
that these terms. were not current in the Vedanga period. Hence, itcan be easily 
inferred that these terms came into vogue at a time when the vernal equinox 
occured in Ašvinī naksatra and Mesa sign simultaneously. The tropical longi- 
tude of the star Beta Arietis was 31° 53’ and that of Alpha Arietis 35° 34’ 
in 1850 A.D. Hence, the years when the longitudes of these stars were zero 
come to be 31? 53”x 72 (= 2296)—1850 = 446 B. C. and 35° 34 x 72(= 
2561)—1850 = 711 B. C. It is, therefore, impossible that the terms Mega 
etc. were known in our country before these dates, the mean of these dates 
being 579 B. C. Another important fact is that the time when Sravanadi 
system described by the Mahābhārata came in vogue, has been proved to 
be about 450 B.C. (See page 110), and the Mahābhārata does not contain any 
reference about Mes&di terms ; hence, it can be safely inferred that these 
terms were unknown in our country before 500 B. S. It will be shown. 
in Part Two that some of the Siddhāntic works like the old Sūrya-Siddhānta 
do not belong to a date later than 200 B. C. They do contain the terms Mega 
and others ; similarly it can be proved beyond doubt that some of the astro- 
nomical (Siddhanta) works were compiled earlier than this date. All thesé 
considerations lead one to infer that the Mesddi terms were introduced in 
our country about 500 B.S. and the week-day names came into use 500 years 
before this date. Ithasalready been pointed out that suggesting a system of 
Rāšis (Mesa and others) and of week days is not a matter of much importance; 
what is very important is the calculation of actual positions and motions of 
planets (See page 108). 

In short, the lower limit of the Vedanga period comes to be 500 B.S. 


All those original works which contain the Caitrādi terms but neither the 
Vara or Rāši names, must be taken to belong to the Vedānga period, since 
these two must have got entry into them, had these been current in Vedanga 
Jyotisa period. The works on astronomy and religion belong to this category, 
and naturally the * Kalpa Sütras' and ‘Smrti’s come to belong to this category. 
All works described in Part One, excepting Baudhayana Sūtra, belong to the 
Vedanga period ; and there is no harm if we say that, of these works, those 
which do not contain any reference of week days, were compiled earlier than 
1000 B.S. The date of compilation of each particular work must be 
decided after considering the work independently. Fresh additions have 
been made in the text of the Mahabharata from time to time till 500 
B.S. ; the matter of Sravanadi system lends a support to this view. Some 
more interpolations might have been made even after this date ; but some 
portions of the work are very ancient. The astronomical description of 
the planetary positions definitely points to the age in which Pandavas 
ved. This is the author’s view. 
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The lower limit of the YVedāūga period is the upper limit of the Jyotisa 
Siddhānta period. , 

It is needless to say that the limits of the Vedic and the Vedanga age as 
fixed by the author are not very accurate. Theancient history and ancient 
literature are still matters of research and the above limits are likely to change 
when the research is made. The authoris, however, certain that the lower 
limit for the Vedic period can not be later than 1500 B.S. and that of Vedanga 
period not later.than 200 B.S. 


IN VEDIC AGE THE YEAR WAS SEASONAL I.E. SOLAR. 


The so far made discussion must have made it clear that excepting the 
last few centuries, the year was strictly seasonal or solar throughout the 
Vedic age. The months were lunar and adjustment to solar year used to be 
made by interpolating an intercalary month at a suitable place. We find 
in the Rk-Samhita the names of seasons like Sarad, Hemanta etc. used in the 
sense of a year. This shows that one complete cycle of seasons formed the 
measure of a year and such a system of maintaining the measure of a year 
was followed in the Rigveda Samhita age. The lines like :— 


Ralfs dare ameta ang 
m, 87, & 9, 4%, %C, 
“A year can stand ouly with the help of seasons” indicates the same idea. 
The derived meaning of the word ‘“‘Samvatsara’”’ is "Samvasanti rtavah yatra” 
i.e, year is that period in which the seasons stand completely. These quotations 


cléarly support the view that in Vedic times, by the term year was understood 
a period of one complete revolution of seasons. 


Madhu and Madhava were the months of a year (Samvatsara). These 
indicate seasons. The importance of these months in the Yajurveda Samhita 
and in all Brāhmana works will be clear from the divine status which these 
months received. It will also be seen from the terms Aruna and others that 
they are associated with seasons and not with naksatras. The names of 
months current in the major portion of the Vedic age were Madhu and others; 
the Caitrādi names got introduction in the last period of the age. These 
names got their association with the naksatras and hence, the year calculated 
on this basis must have been sidereal. It appears from this, that the sidereal 
year came into-use about 2000 -B.S., when the Caitradi names associated with 

.naksatras came into vogue ; and before this time, people could carry on their 
affairs with Madhu-Mādhava months and hence it is proved that the year was 
seasonal (i.e. tropical). Some people might argue that the Caitrādi names 
must have come into vogue not much later than the Madhvādi name system. 
But it has been shown (pp.30-31) that there were difficulties for the introduction 
of Caitradi names after the naksatras got their names and that much time 
must have elapsed in between. Even without any other support it can be shown 
that the very fact that Madhvādi names have a divine status in the Vedas 
and not the Caitrādi, is sufficient for one to infer that a number of centuries 
must have elapsed before Caitrādi names became current. The : naksatra 
occupied by the sun is never visible ; hence it is but natural that the seasonal 
year came into vogue earlier than the sidereal year which is the interval bet- 
ween the sun’s two consecutive coincidences with the same star. Now when 
the author says that the solar year came into use first and not the sidereal 
one, it should not be taken to mean that a correct tropical year came into 
are after the actual difference between the lengths of the two years occame 


VEDANGA PERIOD 141 


known after studying the precessional motion of eguinoxes. They in the Vedic 
age had the system of interpolating an intercalary month at the proper place 
so as to maintain the correct relation of lunar months with the seasons, so 
that the months of Madhu and Mādhava would on average be found to occur 
in the spring season. Even when a‘ fixed year’ came into vogue in the latter 
part of the Vedic age, the year was to commence with W. S. as ordained by 
Vedānga Jyotisa, and other works recommended the commencement of a year 
with spring. From this, it is clear that their object was throughout that of 
following a seasonal year and they never dreamt that they are not following 
a tropical year system just as we in the present time do not suspect the change. 
Even if Mr. Tilak’s argument be accepted that in Vedic times year commenced 
from W. S., the commencement of a year with a solstice is nothing else than 
following a seasonal year, and the year proves to be tropical and not a sidereal 
(or fixed) one. In short, we find that the seasonal year was in long use before 
the fixed year and from historical point of view. the tropical year was acceptable 
to ‘Srutis’ and it was a natural one. Springhas been described as the 
‘mouth’ of a year, Madhu and Madhava as months of the spring season and 
the Madhvādi names were current. All these things can not remain true 
without following a tropical year. The seasons will not be found to occur 
in the same months by following the naksatra-month-system, and an idea 
of their departure from the usual position is already given on page 132. From 
this it is proved that it was the tropical year which was acceptable to Srutis. 


THE YUGA SYSTEM 


Almost all aspects of the Yuga-system have been discussed in the preface. 
According to Aryabhata II, Mercury was behind the sun by about 9° in the 
beginning of the present Kaliyuga. According to the Sūrya-Siddhānta and 
Aryabhata I the longitude of the moon’s Apogee was 90° and that of its Node 
180° ; but Brahmagupta and Aryabhata II quote different values for them. 


While examining the works of the Mann Smrti and the Mahabharata it has 
been shown that the measures of time units, yugas etc., as given by astrono- 
mical (Siddhānta) works, were already defined and fixed. These works are 
said to give as a criterion of the commencement of yuga the condition that all 
planets must come together in the beginning of Kaliyuga and of each other 
Yuga. . (According to some other works all planets come to a close conjunction 
at the beginning of a Kalpa and come together within a reasonable- proximity 

„in that of a Mahāyuga). This criterion or condition is neither found in these 
works or in any of the works discussed before. On the contrary we find 
in the Mahābhārata the condition for starting a Krtayuga, to be “the coming 
together of the sun, Jupiter, the moon and the Tisya (Pusya) star” (Vana 
Parva, 190.90/91). Similarly according to the astronomical works, the Kaliyuga 
started in the year 3179 B.S. But we do not find in any later works an ex- 
plicit or implicit mention of this yuga having been so started. No reference 
to this age or to a criterion of the commencement is found in any of the Purā- 
nas and the above mentioned condition also is not well known. 


The current year Saka 1817 is the 4996th year of Kali elapsed. It shows that 
so many years have elapsed after the commencement of the Kali era. This 
era, according to the Sūrya Siddhanta, commenced on Thursday at midnight 
when it was the mean Amāvasyā of Phalguna. According to some other 
Siddhantas it commenced after 15 ghatis more, that is on Friday morning. 
Prof. Whitney has, in his translation of the Sürya-Siddhanta in English 
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calculated mean positions of planets by accurate European formulae true for 
the midnight of Thursday, the 17th February 3102 B. C. (Julian period) which 
is the moment of commencement of Kali. Theauthor has given in the following 
table these positions and also those calculated by him with the help of Astro- 
nomical Tables by Prof.:Keropant Chhatre. These tables have been prepared 
by him with the help of European books on astronomy, and Prof. Whitney 
has calculated the figures with the help of these European books. The true 
places of planets at the begianing of Kali as calculated by the Sürya Siddhānta 
~“ formulae are also given in a separate column. The author has also given 
in. another column planets' true places, the calculations of which have been 
based on Whitney's mean places, and taking nodes and perihelions from 
Keropant's tables. The European tablesare proved to be very accurate in 
modern times and theircalculations are verifiable by actual observations of 
planets in the sky. If these tables are followed, the positions of planets 5000 
years ago must be found to be tolerably accurate, if not quite correct. 


Pláces of planets in the beginning of Kali 


Sàyana mean longitudes | True positions 
Ačcording to According to | European According to 

"| Whitney Chhatre’s tables (Sāyana) Sūrya Siddhānta 
Sun 301° 45' 43” | 301° 13” 42” f 303° 35 42” | 2” 07 2r 
Moon 308 03 50| 301 36 18 312 15 30| 5 02 46 
Moon's Perigee 44 56 42| 67 32 42 90 00 00 
Moon’s Node 148 02 16/145 00 00[147 53 34 |180 00 00 
Mercury ' "268 34 05) 267 36 424288 03 54/358 07 27 
Venus 834 36 30|333 45 24|316 12 06|0 52 12 
Mars 289 48 05| 289 11 18 300 34 18|5 42 30 
Jupiter 318 (16 07| 318 04 #069317 45 54| 0 42 00 
Saturn 281 36 18| 280 02 181278 000 18|353 24 57 


* Theauthor has not applied the(TSiMT) time correctionto the mean posi- 
tions of planets calculated by him by Keropant’s tables. Keropant has mentioned 
a “Kalantar ” [time] ection to be given only to the sun, moon, moon’s 

_ perigee and moon's node. If it be applied to them they would agree with the 
places given by Whitney; and other planets, even when no *'*Kālāntar” (time) 
correction be given to them agree wtin Whitney’s places. This shows that Whit- 
ney has not given this correction to the five planets, Mercury and others. 


The mean longitudes of all planets except Rahu (moon’s ascending node) 
are zero, according to the Sürya Siddhànta. The European positions of 
planets are Sāyana and those of the S. S. are Nirayana. The measure of the 
error of our astronomical works is equal to the excess or deficit 
of the difference between sāyana sun and any sāyana planet and that between 
t he longitudes of the sun and the corresponding planet according to the S. S. 
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We find that the sun's place according to Whitney is in advance of Mercury 
by about 33? and Venus is in advance of the sun by about 32°. If, therefore, 
the European tables are correct the error in the mean places of planets calcu- 
lated according to our works should be taken to be equal to the planetary 
differences. 

The planets in the sky are observed to occupy the calculated true places. 
and not their mean places . A glance at the places calculated by European 
tables shows that the maximum distance between the sun and other planet 
is that of Saturn (25°) behind and of Jupiter (14°) in advance. According to 
the Sūrya Siddliānta all planets are within 9 degrees of the sun and are there- 
fore ‘ invisible ’ and there appears to have occurred a solar eclipse on Thursday, 
it being an Amāvasyā day. According to European calculation only Mars. 
seems to be invisible inthe sun’s rays. If Rāhu's figure, according to Whitney, 
were taken 15° less, then there is a solar eclipse. Taking the longitude of 
Mercury 10° more, of Venus 9? less, of Jupiter 4° less and that of Saturn 
by 11° more, we get thé following figures for true places of planets, showing 
that all planets are heliacally set :— 


Sun 303° 35 42” Jupiter 315”  06' 36" 
Mercury 290 40 06” Saturn ` 288° 17 30” 
Venus 312° 28’ 48” ` 


In brief, according to our astronomical works, all planets were together 
in the beginning of Kaliyuga, but the fact is otherwise. It may be that all 
planets were heliacally set, but we dọ not get even such a description in the: 
Mahābhārata and other works. At least 2600 years elapsed after Kaliyuga 
till the Sūrya Siddhānta and other works were compiled, and the Yuga system 
described by the Manu Smrti was in vogue before these works ; but it does 
not seem to have been proved that Kaliyuga actually started at such particular 
time. The quotation from the Rig-Yajurveda viz.“‘the herbs which grew in three: 
yugas before" has already been given on page 12. The fact that Kaliyuga com-' 
menced in the year 3179 B. S. was established beyond doubt in the Vedic 
and Vedanga Jyotisa age, is not proved from this quotation. Hence, there are 
grounds for suspicion that the asironomers fixed up that moment as the 
beginning of Kaliyuga at which all planets were found to be together, starting. 
backward calculation from the year of ‘compilation of the astronomical work. 


ROHINI SAKATA BHEDA 


The Rohini constellation consists of 5 stars ; these together form the shape- 
of a cart and hence, the group of stars is known as ‘Rohini Sakata’. Of these 
5 stars the latitude of the northernmost star (Epsilon Tauri) is 2° 34’ 43'S. 
and that of the junction star is 5° 28' S ; and when a planet while passing 
through this constellation possesses a latitude lying between the two figures, 
it is said to be piercing the ‘cart’. The value of a planet’s latitude depends. 
upon its node. The moon's mode makes a complete revolution of the heavens. 
in about 18 years during which the moon 1s able to pass through the constella- 
tion for 5 or 6 years only. It was pointed out on page 31 that the moon 
generally used to pass through Rohini constellation from September 1884 to 
March 1888. The conjunction of the moon with Rohini star has remained an 
object of interest since very ancient time. The story ofthe Moon'slove with 
Rohinī is very famousin the Purāņas. The whole* paragraph No. 5 (in Chapter 

* There is a detailed description of this conjunction (and translation of ihe paragraph 
also) given in chapter ‘Rajani Vallabha* in the book *Jyotirvilasa” (See page 52, 
second edition.) 
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3,2nd-Astaka of Taittirtya Samhita) contains stories about the moon’s special 
attachment with Rohini, who was one of the 33 Prajapati’s daughters givenin 
marriage to him. These 33 daughters are the 27 stars from 27 Naksatras and 
six stars from Krttikā group. It is evident that the story originated from 
the often observed cortjunction of the moon with this star. This conjunction 
and its effects are described in detail in Garga and others’ Samhitās; and we 
find that whole chapter No. 24 in Brhat Samhita is devoted to the topic of 
**Moon's conjunction with Rohini ”. 


"It is well known from the astronomical works that the piercing of the cons- 
tellation of Rohini by Saturn and Mars indicates disaster in the world. Varāha- 
mihira says, 


Afgana dam afa Rafa et arsit ii 
fr qafa afe mca mada arg 11 3% II 
g. 8, 3Y, 


“If the Rohini constellation is crossed through by Saturn, Mars or the 
Moon, I will not be surprised if the whole world completely plunges into the 
ocean of disaster and gets ruined." 


Gaņeša Daivajīa, the author of Graha Laghava, says, 
viridi: anafaa qaia emu. II 


HBT 2, LR, 


“The piercing of Rohini-cart by Saturn or Mars is a phenomenon rarely 
to occur after interval of yugas”. 


In the present times when Saturn approaches Rohini, its maximum latitude 
becomes 1° 50’ South and that of Mars, about 12’ North ; hence, neither of 
them pierces the cart. Then how could descriptions of disasters due to their 
passing through the constellation get into astrological works ? It is not that 
such a phenomenon is an impossibility. We know that Jupiter’s south lati- 
tude never attains a value of 2° 35’, and we do not read of the piercing of 
Rohini by Jupiter in the astrological works ; but this is not the case with 
Saturn and Mars. The maximum value of Saturn’s south latitude is 2° 45’, 
and that of Mars is 2° 53'. These planets, therefore, do come within the range 
of ‘Rohini cart’, some time during the revolution of their nodes in the sky. 
These revolutions take about 40 to 50 thousand years and some time during 
this period, these planets must have passed through the constellation of Rohini. 
While attempting to calculate possible years for Saturn the author finds that 
‘the crossings by these planets have never occurred after the conimencement 
of Saka era ; not only this, it never occurred during 5000 years before Saka era. 
He found that in the year 5294 B.S. the tropical longitude of the northernmost 
star of Rohini was 10* 28° 2’ and when Saturn came to that position, its south 
latitude was 2° 34’. From this,* it appears that near about this year and 
during a number of years before this,Saturn used to pierce the cart in each round. 
The time of piercing the cart by Mars appears to be much earlier. 
The Samhita works describe the effects of Sakatabheda by Saturn and Mars 
and since this crossing did not occur later than 5000 years B.S., it is proved 
«that people in India had acquired knowledge of planets and their motions 
5000 years before Saka era. 


/—€——————————— 
* Calculations have been made from Prof. Chhatre's ‘Table of planetary calculation’. 
The details of calculation are not given here for want of space. . 
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It is evident that people had acquired knowledge of stars even before this, 
and this lends a support to our views expressed about the times of the Vedic 
period and that of compilation of the Rk-Samhitā. 


KRTTIKADI SYSTEM 


Far: Ada i fara werd 11 ante dama 11 
HANA: THA p aaia || athe Teeter fer ni 
aria aaa (p arf afit attūfa t 
eu CUL i o 1 c 1l 

Aa, 84, 3. 


"Krttikās are the first and Višākhā the last ; these constitute Divine nak- 
satras : Anuradha is the first and Apabharani the last ; these constitute Yama 
naksatras : The divine stars turn from South (to North) and the Yama 
naksatras from North (to South)”. 


The bracketted words are not given in the originaltext ; bvt Mādhavā- 
cārya, the commentator of the Vedas has rendered the word ‘ daksinena * 
as * from south to north * in the following lines in the Taittiriya Samhita 
(See Chapter on ‘ayana’ by Kāla Madhava). ` 


aena: Toa afi quw 11 
qd, 8,8, 5,3, 


«The sun goes by the south for six months and for six months by the 
north." 


The word * daksinena ' can mean *'to the south of a certain object" ; but 
no mention of a second object has been made in the sentence. If the divine 
stars be taken to be situated to the south of the ecliptic and the others to its 
north, it is an impossibility ; because, Krttikàs lie to the north of the ecliptic, 
the next 3 constellations are situated to its south, and the next 2 areagain found 
to lie to the north ; the stars are thus irregularly situated and the latitudes 
of the stars will never change (they might vary only by a minute or two 
of an arc in thousands of years). Hence, the description can not be said 
to be with reference to the ecliptic. Similarly it can not happen that all 
* Krttikādi” groups be found to be situated to the south of the equator 
and others to the north. The declination of stars always changes due to the 
precession of equinoxes, i.e. their position, north or south ofthe equator 
changes. But because the latitudes of some stars like Arcturus (Svātī), Altair 
(Sravana) Delphini (Dhanisthā), Alpha-Andromeda. (Uttarabhādrapadā) 
are greater than 24?, these stars will never be found to lie to the south 
of the equator*. Hence, none of 13 consecutive constellations will be found 
to lie to any one side of the equator. If an observer stands at any place on the 
earth, he will not find half the number of constellations moving from the 
northern side and half from the southern. Hence, the line * daksiņena pari- 
yanti” can not be rendered as * to the south of any particular object”. If we 
translate the above lines as ** the Krttikādi stars move from South to North "', 
the sum total of the argument becomes that these are found to be situated 
in the sun's path when it moves from south to north. This leads one to 


* I have attempted to find the positions of stars in 2350 B.C., 1462 B.C., 570 A.D. and 
1887 A.D., but I never found that 13 consecutive constellations were on the same side 
_ of theequator. The calculations can not be given for want of space.—Author. 
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accept that the winter solstice used to occur on Krttikā, and the time for the 
occurence of the W. S. there comes to be 8750 B. C. But there are certain 
difficulties in translating the lines in this way. The Satapatha Brāhmaņa 
definitely quotes the position of Krttikās as “ rising to the East". If the above 
meaning be taken to be correct, the difference in the times of Satapatha and” 
‘Taittiriya Brāhmaņas comes to be about 6000 years, which is not possible 
and since we get a definite reference of the W. S. occurring on Dhanisthās 
‘we should naturally expect to get references of the W. S. occurring on the 
intermediate 6 naksatras ; but we do not get this in any of the ancient works. 
It is also true that the star-lore was known to our people in such an ancient 
' period is not an impossibility, as can be seen from the discussion of the topic 
of “piercing of Rohini-cart". It is not still clear what these lines really mean. 


THE BRIEF SUMMARY 


So far has been described in detail the astronomical knowledge which 
people obtained during the Vedic and Vedanga Jyotisa periods. The associa- 
tion of Greek astronomy with that of Indian, if it was formed at all, belongs 
to the later period. The whole knowledge described in this part has been 
independently obtained by the people of our country. The author describes 
àn brief some special information chiefly related to their knowledge of motions 
and positions of planets. Other important things can be referred to the places 
where they have already been discussed in detail. 


People possessed knowledge about stars before 5000 B.S. The system 
of adding an intercalary month must have been introduced in those days. 
"The months were lunar. They had obtained some knowledge about planets. 
This should not be taken to mean that they were able to predict planetary 
"positions for the future. They found that planets have motion and they had 
begun to observetheir positions with respect to stars. The months were then 
probably called by Madhu, Madhava etc. Caitra and other names of months 
came into vogue at about 2000 years B. S. and till that time the year used to 
betropical. Later on,it became sidereal in form because of introduction 
of * Caitrádi' names for months, but in principle the year was no doubt tro- 
pical. 


The time of Satapatha Brāhmaņa, from the references about Krttikās 
in it, comes to be 3000 B.S. and the Vedic Samhità undoubtedly belongs to an 
«earlier period. 


The time of Vedanga Jyotisa has been proved to be about 1500 B.S. In 
those days, the measure of the day was 60 ghatikas. The mean motions of 
the sun and the moon were tolerably accurate. The measure of the*solar 
year was erroneous ; still, that kind of solar year was in vogue. Not 
only the system of adding an intercalary month to bring agreement of the 
lunar year to the solar one was in use, but the year was divided into 12 solar 
months. The concept of the system of the Ecliptic being divided into 12 parts, 
each part being divided into 30 divisions, and each such division subdi- 
vided into 60 parts, had taken root during this period ; and an important 
thing viz. introducing similar units for time divisions and area divisions came 
into practice. There are sufficient grounds to believe that the division of a circle 
into Rāšis, degrees, minutes and seconds is the result of Hindu-imagination. 
It seems that people had acquired knowledge of mean motions and positions 
of planets by the end of the Vedáüga period. 
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The next important step is the knowledge of true positions and motions 
of planets. It has been shown under discussion on the topic of ‘ 13-day 
half-month ' that people had acquired working knowledge of calculating 
true positions of the sun and the moon. It is more difficult to understand and 
calculate the true positions of planets than those of the sun and the moon. 
„No definite proofs are known for the confirmation of this. But the fact that the 
retrograde and direct motions of planets used to be a topic of their discussion, 
leads one to believe that people had come to know that the true positions are 
not regular like the mean positions, and hence it can be conjectured that they 
had probably begun to deliberate upon the aspect of true motions of planets. 
We find a mention of solar months in the Vedānga Jyotisa period. We come 
across names of Samkrāntis as Ayana, Visuva, Sadasiti, etc. From this it can 
be said that the system of dividing the ecliptic into 12 parts had come into 
vogue in the Vedanga Jyotisa period or very soon afterwards but the positions 
Of planets are found to have been mentioned with respect to naksatras. 


This shows that the system of indicating planetary places in terms of 12 Rāšis 
had not come into vogue then. 


The names of Rāšis (Mesa and others) came into vogue at about 500 B.S. 


The names of week days came into use before then, and have been borrowed 
from foreign countries. 


The system of reckoning a Mahāyuga as equivalent to 4320000 years 
must have come into vogue in a period earlier than Yàska. 


The Atharva Jyotisa shows that astrology came into existence into our 
country quite independently. 


In short, the origin of the knowledge of calculation of the true places of 
planets and that of predicting their effects (i.e. astrology) had taken root at 
the end of the Vedanga Jyotisa period. The process by which that know- 


ledge gradually developed into the form of treatises will be discussed in detail 
in the second part. 


